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(54) SOLID STATE IMAGE SENSING ELEMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem of the manufacturing cost 
from rising accompanying with that a more high microprocessing technology is 
required for forming A/D conversion parts in the conventional MOS solid state 
Image sensing elements containing the A/D conversion parts as the integration 
degree of the photoelectric conversion element is more elevated. 
SOLUTION: A number of photoelectric conversion elements are arranged so as 
to offset pixels over a plurality of rows and a plurality of columns, and 
analog/digital conversion parts are disposed one to one on two columns among 
the plurality of photoelectric conversion element columns to obtain a MOS solid 
state image sensing element. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]Cover a multi-line and plural lines on the surface of a semiconductor 
substrate, and Many optoeiectric transducers which have been arranged by 
carrying out, ****** et al., It is the switching circuit part attached at a time to one 
each of many of said optoeiectric transducers, A switching circuit part in which 
each contains a transistor for an output which can generate an electrical signal 
according to signal charge quantity accumulated in a corresponding optoeiectric 
transducer, It is the signal wiring for line selection allocated one [ at a time ] 
along with this optoelectric-transducer line for every line of two or more of said 
optoeiectric-transducer lines, Signal wiring for line selection used in order that 



each may supply a line selection signal which controls generating of said 
electrical signal to each corresponding switching circuit part, A solid state image 
pickup device provided with a signal wire for an output which connects each of 
said transistor for an output of an analog-to-digital conversion part allocated in 
two rows per every piece of two or more of said photoelectric conversion 
element rows, and a switching circuit part corresponding to said photoelectric 
conversion element row of two rows each, and a corresponding analog-to-digital 
conversion part. 

[Claim 2]The solid state image pickup device according to claim 1 with which one 
each of said signal wire for an output is allocated along with this photoelectric 
conversion element row for each every row of two or more of said photoelectric 
conversion element rows, and each of said analog-to-digital conversion part is 
allocated in two per every piece of said signal wires for an output. 
[Claim 3]The solid state image pickup device according to claim 1 with which one 
each of said signal wire for an output is allocated between [ each ] on plane view 
of this 2 row photoelectric conversion element row every two rows of two or more 
of said photoelectric conversion element rows, and each of said analog-to-digital 
conversion part is allocated in one per every piece of said signal wires for an 
output. 

[Claim 4]The solid state image pickup device according to any one of claims 1 to 



3 which has the 1st scanning section that supplies said line selection signal to 
each of said signal wiring for line selection to predetermined timing. 
[Claim 5]The solid state image pickup device according to claim 4 which has the 
1st control section that controls operation of said 1st scanning section. 
[Claim 6] It has the power-supply-voltage supply wiring used in order to 
electrically be connected to each of said transistor for an output and to supply 
power supply voltage to this transistor for an output, Each of said transistor for 
an output receives a signal according to signal charge quantity accumulated in a 
corresponding optoelectric transducer in the control terminal, Each of a 
switching circuit part of said appointed number is the transistor for line selection 
by which the series connection was carried out to said transistor for an output 
further. The solid state image pickup device according to any one of claims 1 to 
5 by which said series connection is connected including a transistor for line 
selection which receives said line selection signal in the control terminal 
between a corresponding signal wire for an output, and said 
power-supply-voltage supply wiring. 

[Claim 7]Each of said switching circuit part is the reset transistor electrically 
further connected to a corresponding optoelectric transducer, A reset transistor 
connected between a control terminal of said transistor for an output and said 
power-supply-voltage supply wiring is included, It is the reset signal supply 



wiring allocated one [ at a time ] along with this optoelectric-transducer line for 
every line of two or more of said optoelectric-transducer lines, The solid state 
image pickup device according to any one of claims 1 to 6 with which each has 
the reset signal supply wiring electrically connected to a corresponding control 
terminal of a reset transistor. 

[Claim 8]The solid state image pickup device according to claim 7 which has the 
2nd scanning section that supplies a control signal for said reset transistors to 
each of said reset signal supply wiring to predetermined timing. 
[Claim 9]The solid state image pickup device according to claim 8 which has the 
2nd control section that controls operation of said 2nd scanning section. 
[Claim 10]Each of said switching circuit part is the transistor for transmission 
electrically further connected to a corresponding optoelectric transducer, A 
transistor for transmission connected between said corresponding optoelectric 
transducer and said transistor for an output is included, It is the transfer control 
signal supply wiring allocated one [ at a time ] along with this 
optoelectric-transducer line for every line of two or more of said 
optoelectric-transducer lines, The solid state image pickup device according to 
any one of claims 1 to 9 with which each has the transfer control signal supply 
wiring electrically connected to a corresponding control terminal of a transistor 
for transmission. 



[Claim 11]The solid state image pickup device according to claim 10 which has 
the 3rd scanning section that supplies a control signal for said transistors for 
transmission to each of said transfer control signal supply wiring to 
predetermined timing. 

[Claim 12]The solid state image pickup device according to claim 11 which has 
the 3rd control section that controls operation of said 3rd scanning section. 
[Claim 13]The solid state image pickup device comprising according to any one 
of claims 1 to 12: 

The sample / the hold-circuit unit in which each of said analog-to-digital 
conversion part contains a capacitor 

The analog/digital converter which changes an output from this the sample / 
hold-circuit unit into said digital signal 

[Claim 14]A comparator [ reference voltage signal / pressure value / to which 

each of said analog/digital converter is outputted from said the sample / 

hold-circuit unit ] characterized by comprising the following. 

A comparator which generates an error signal when said reference voltage 

signal supplied from the outside of this comparator and a pressure value 

outputted from said the sample / hold-circuit unit cross. 

Latch circuitry which is the latch circuitry to which said error signal and a count 



signal are supplied, and It holds when counted value of said count signal 
supplied from the outside of this latch circuitry is supplied to said error signal, 
and outputs a coincidence signal. 

[Claim 15]The solid state image pickup device according to any one of claims 1 
to 14 which has the 4th control section that controls operation of each of said 
analog-to-digital conversion part. 

[Claim 16]The solid state image pickup device according to any one of claims 1 
to 15 which has a buffer memory section which can hold temporarily said digital 
signal outputted from each of said analog-to-digital conversion part, and can 
output each of this digital signal outside. 

[Claim 17]The solid state image pickup device according to claim 16 which has 
the 5th control section that controls operation of said buffer memory section. 
[Claim 18]The solid state image pickup device comprising according to any one 
of claims 1 to 1 7: 

A colored filter allocated in the one upper part of each of many of said 
optoelectric transducers at a time. 

A micro lens allocated in the one upper part of each of said colored filter at a 
time. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a solid state image pickup device, 
and relates to the MOS type solid state image pickup device especially provided 
with the analog/digital converter. 
[0002] 

[Description of the Prior Art]Since the mass production technology of CCD 
(charge coupled device) was established, the apparatus which used the CCD 
type solid state image pickup device as a line sensor or an area image sensor 
has spread quickly. 

[0003]The IVIOS type solid state image pickup device in connection with the 
spread of portable remote terminals in which power consumption is smaller than 
a CCD type solid state image pickup device on the other hand, Development of 
the MOS type solid state image pickup device which attained 
highiy-efficient-izing and low cost-ization is furthered by making an 
anaiog-to-digital conversion part (it is hereafter written as an "A/D conversion 
part".) build in especially. An A/D conversion part is constituted including the 



analog/digital converter (it is hereafter written as an "A/D converter".) whicii 
follows this, for example with a sample / the hold-circuit unit. 
[0004]Many optoelectric transducers by which the MOS type solid state image 
pickup device was formed in the 1 surface side of a semiconductor substrate at 
matrix form (for example, photo-diode), It has the switching circuit part attached 
for every optoelectric transducer, and the signal wire for an output which 
connects a switching circuit part and an A/D conversion part for every 
photoelectric conversion element row. Each switching circuit part contains the 
transistor for an output. This transistor for an output can make the signal wire for 
an output generate the electrical signal according to the signal charge quantity 
accumulated in the corresponding optoelectric transducer. To be low resistance 
is desired and the signal wire for an output is usually formed with a metallic 
material. 

[0005]An A/D conversion part is connected to the end of each signal wire for an 
output in the conventional MOS type solid state image pickup device which 
contained the A/D conversion part. The electrical signal generated in the signal 
wire for an output is Inputted Into an A/D conversion part via the signal wire for 
an output by the transistor for an output. An analog voltage signal is usually 
inputted into an A/D conversion part. An A/D conversion part outputs the digital 
signal according to the inputted analog voltage signal to a buffer memory. 



[0006]Generating of an electrical signal with the transistor for an output is 
controlled, for example per optoelectric-transducer line. This control can be 
performed by controlling operation of each switching circuit part per 
optoelectric-transducer line. Therefore, one signal wiring for line selection is 
allocated for every optoelectric-transducer line. 

[0007]The line selection signal for controlling the operation is transmitted to each 
corresponding switching circuit part via the signal wiring for line selection. 
[0008]When the scanning sections which supply a line selection signal to each of 
the signal wiring for line selection to predetermined timing are many, it is formed 
on the same semiconductor substrate. 

[0009]The "photoelectric conversion element row" as used in this specification 
refers to "the row of an optoelectric transducer" arranged along the extending 
direction of an output signal line among "the rows of an optoelectric transducer" 
arranged at matrix form. The "optoelectric-transducer line" in "the row of an 
optoelectric transducer" arranged at matrix form points out "the row of an 
optoelectric transducer" arranged in accordance with the direction which crosses 
in the direction of a photoelectric conversion element row. 
[0010]Operation of a scanning section, an A/D conversion part, a buffer memory, 
etc. which were mentioned above is controlled by a control section. In many 
cases, this control section is formed on the same semiconductor substrate. 



[0011]The MOS type solid state image pickup device which contained the A/D 
conversion part can reduce power consumption to about 1 / five to 1/10 
compared with a CCD type solid state image pickup device. 
[0012] 

[Problem(s) to be Solved by the lnvention]The resolution of a solid state image 
pickup device is raised, and also it is [ from ] preferred to form as many 
optoelectric transducers as possible with high density. When forming many 
optoelectric transducers on the semiconductor substrate of one sheet, a chip 
size can be reduced by miniaturizing each pixel or an optoelectric transducer 
and arranging with high density. Low cost-ization can also be attained in 
connection with it. 

[0013]However, the more the degree of location of the optoelectric transducer on 
a semiconductor substrate increases, the more the pitch of the photoelectric 
conversion element array in an optoelectric-transducer line writing direction 
decreases. That is, the pitch of photoelectric conversion element rows 
decreases. The pitch of A/D conversion parts also decreases in the MOS type 
solid state image pickup device which contained the A/D conversion part in 
connection with this. 

[0014]ln the conventional MOS type solid state image pickup device which 
contained the A/D conversion part, one signal wire for an output of a 



photoelectric conversion element row per row is allocated, and an A/D 
conversion part is connected to one signal wire [ one ] for an output at a time. 
The sample / the hold-circuit unit of the A/D conversion part are provided with 
the capacitor (capacitor) whose electric capacity is comparatively large in order 
to hold an analog voltage signal stably. 

[0015]For example, if a degree of location is raised until the pitch of the 
optoelectric transducers of an optoelectric-transducer line writing direction is set 
to about 4 micrometers, when forming an A/D conversion part, advanced 
ultra-fine processing technology will come to be required. The manufacturing 
cost increases in connection with this. 

[0016]The purpose of this invention is the MOS type solid state image pickup 
device which contained the A/D conversion part, and there is raising the degree 
of location of an optoelectric transducer in providing an easy MOS type solid 
state image pickup device, controlling increase of a manufacturing cost. 

[0017] 

[IVleans for Solving the ProblemJAccording to one viewpoint of this invention, 
cover a multi-line and plural lines on the surface of a semiconductor substrate, 
and IVlany optoelectric transducers which have been arranged by carrying out, 
****** et al., It is the switching circuit part attached at a time to one each of many 
of said optoelectric transducers, A switching circuit part in which each contains a 



transistor for an output which can generate an electrical signal according to 
signal charge quantity accumulated in a corresponding optoelectric transducer, 
It is the signal wiring for line selection allocated one [ at a time ] along with this 
optoelectric-transducer line for every line of two or more of said 
optoelectric-transducer lines, Signal wiring for line selection used in order that 
each may supply a line selection signal which controls generating of said 
electrical signal to each corresponding switching circuit part, An analog-to-digital 
conversion part allocated in two rows per every piece of two or more of said 
photoelectric conversion element rows, A solid state image pickup device 
provided with a signal wire for an output which connects each of said transistor 
for an output of a switching circuit part corresponding to said photoelectric 
conversion element row of two rows each and a corresponding analog-to-digital 
conversion part is provided. 

[0018]By [ ****** et al. ] arranging by carrying out, an effectual degree of location 
of an optoelectric transducer on a semiconductor substrate can be raised for 
many optoelectric transducers. 

[0019]here, it says on these specifications ~ "- a pixel ~ it shifting and with 
arrangement." As opposed to each optoelectric transducer which constitutes a 
photoelectric conversion element row which hits the oddth, Each of an 
optoelectric transducer which constitutes a photoelectric conversion element row 



which hits the eventh, It shifts to about 1/2 of pitch Pi of the optoelectric 
transducers within each photoelectric conversion element row, and a column 
direction, As opposed to each optoelectric transducer which constitutes an 
optoelectric-transducer line which hits the oddth, Each of an optoelectric 
transducer which constitutes an optoelectric-transducer line which hits the 
eventh shifts to about 1/2 of pitch P2 of the optoelectric transducers within each 
optoelectric-transducer line, and a line writing direction, and each of an 
optoelectric-transducer line means arrangement of many optoelectric 
transducers containing only an optoelectric transducer of an odd number 
sequence or an even number sequence. Above pitch Pi and above pitch P2 may 
be the same values, and may be a different value. 

[0020]With "about 1/2" of pitch Pi of optoelectric transducers. Although it has 
shifted from Pi/2 by factors, such as a rounding error etc. of a picture element 
position which Pi/2 are included and also happens on a manufacture error, a 
design, or mask manufacture. In view of performance of a solid state camera 
obtained, and image quality of the picture, a value it can consider that is 
equivalent to Pi/2 substantially shall also be Included. The same may be said of 
"about 1/2" as used in this specification of pitch P2 of optoelectric transducers. 
[0021]When [ ****** et al. ] it has arranged by carrying out, one 
optoelectric-transducer line contains only an optoelectric transducer of an 



optoelectric transducer of an even number sequence, or an odd number 
sequence for many optoelectric transducers. A signal wire for an output is made 
to generate an electrical signal to different timing from a transistor for an output 
corresponding to an optoelectric transducer of an odd number sequence, and a 
transistor for an output corresponding to an optoelectric transducer of an even 
number sequence. 

[0022]Therefore, by allocating an A/D conversion part in two rows per every 
piece of a photoelectric conversion element row, an electrical signal which a 
corresponding transistor for an output generated can be received individually, 
and a corresponding digital signal can be generated. 

[0023]At this time, one signal wire for an output is allocated in each one row of a 
photoelectric conversion element row along with the photoelectric conversion 
element row concerned, and it allocates an A/D conversion part in two signal 
wires [ one ] for an output at a time. 

[0024]Or one signal wire for an output can be allocated every two rows of a 
photoelectric conversion element row between [ each ] on the plane view 
concerned of a photoelectric conversion element row of two rows, and an A/D 
conversion part can also be allocated in one per every piece of these signal 
wires for an output. Thereby, the number of signal wires for an output can be 
decreased. 



[0025]ln any case, a total of an AID conversion part can be reduced to 
conventional one half. Even if it is a case where an effectual degree of location 
of an optoelectric transducer is raised, as the result, it becomes possible to form 
an A/D conversion part, without using advanced ultra-fine processing technology. 
In connection with this, it becomes possible to control a manufacturing cost. 
[0026] 

[Embodiment of the lnvention]Hereafter, the solid state image pickup device by 
an example is explained using a drawing. 

[0027]First, the MOS type solid state image pickup device by the 1st example is 
explained using a drawing. 

[0028] Drawing 1 (a) is a top view showing typically the MOS type solid state 
image pickup device 100 by the 1st example. As shown in the figure, in the MOS 
type solid state image pickup device 100, many optoelectric transducers 10 
which are from a photo-diode on the 1 surface side of the semiconductor 
substrate 1 carry out [ ****** ], and are arranged. In the composition by which the 
graphic display was simplified, the MOS type solid state image pickup device 
100 covers eight rows of 16 lines, and has a total of 64 optoelectric transducers 
10 which have been arranged by carrying out, ****** et al. In a actual MOS type 
solid state image pickup device, the total of an optoelectric transducer reaches 
several 100,000 - a 1 million number. 



[0029]When the semiconductor substrate 1 consists of a n type silicon substrate 
provided witli tlie p type well, each optoelectric transducer 10 can be obtained 
by forming a n type region in the prescribed spot of the aforementioned p type 
well, for example. The optoelectric transducer 10 which consists of an 
embedding type photo-diode can be obtained by forming a p+ type layer in the 
surface of the aforementioned n type region. 

[0030]Each of the optoelectric transducer 10 is enclosed on plane view except 
for the portion used as a read-out gate by the p+ type channel stop region formed 
in the semiconductor substrate 1 , or the field oxide formed in the semiconductor 
substrate 1 . The impurity concentration of the above-mentioned p+ type region is 
higher than the impurity concentration of a p type well. 

[0031 ]the switching circuit part which omitted the graphic display in drawing 1 (a) 
is attached for every each of the optoelectric transducer 10. Each switching 
circuit part contains the transistor for an output which can generate the detection 
electrical signal according to the signal charge quantity accumulated in the 
corresponding optoelectric transducer 10. 

[0032]One signal wiring for line selection which omitted the graphic display is 
allocated in each one line of the optoelectric-transducer line 12. Each signal 
wiring for line selection extends along with the corresponding 
optoelectric-transducer line 12. Each signal wiring for line selection is electrically 



connected via each and the switching circuit part of the optoelectric transducer 
10 in the corresponding optoelectric-transducer line 12. Such signal wiring for 
line selection is formed on the semiconductor substrate 1 , for example via an 
electrical insulation layer. 

[0033]A total of the one signal wire [ eight ] 30 for an output is allocated in each 
photoelectric conversion element row 1 1 of one row. Each signal wire 30 for an 
output extends along with a corresponding photoelectric conversion element row 
on the left-hand side (left-hand side in the inside of drawing 1 (a)). 
[0034]Each signal wire 30 for an output is electrically connected via each and 
the switching circuit part of the optoelectric transducer 10 in the corresponding 
photoelectric conversion element row 11. The transistor for an output in each 
switching circuit part can generate the detection electrical signal according to the 
signal charge quantity accumulated In the corresponding optoelectric transducer 
10 in the corresponding signal wire 30 for an output. 

[0035]As for the signal wire 30 for an output, it Is desirable that It is low 
resistance. In sending especially current and obtaining an output, in order to 
obtain a stable output, it is desirable to make the signal wire 30 for an output Into 
low resistance. For example, the signal wire 30 for an output is formed with 
metallic materials, such as aluminum, an aluminum alloy, copper, tungsten, a 
tungsten alloy, molybdenum, and a molybdenum alloy. 



[0036]The metal signal wire 30 for an output is formed on the semiconductor 
substrate 1 via the electrical insulation layer which omitted the graphic display. A 
conductive layer is formed in the semiconductor substrate 1 , it may combine with 
the conductive layer on a substrate, and the signal wire 30 for an output may be 
formed. 

[0037]ln drawing 1 (a), each signal wire 30 for an output is linearly drawn in 
accordance with the photoelectric element sequence 11 for convenience. 
However, each signal wire 30 for an output can be made to move in a zigzag 
direction so that it may mention later. 

[0038]One A/D conversion part [ a total of four ] 40 is allocated on [ each ] the 
semiconductor substrate 1 by the two signal wires 30 for an output.the two signal 
wires 30 for an output in which each A/D conversion part 40 corresponds - it is 
alike, respectively and is electrically connected. 

[0039]The A/each D converter 40 is constituted including A/D converter 45. For 
example, a sample / the hold-circuit unit 41 is allocated between each /VD 
converter 45 and the two signal wires 30 for an output corresponding to this. It 
generates one by one and each of A/D converter 45 outputs the digital signal 
according to the detection electrical signal generated in the two corresponding 
signal wires 30 for an output. 

[0040]A detection electrical signal does not occur simultaneously to each of the 



two signal wires 30 for an output corresponding to the one A/D conversion part 
40 since [ ****** et al. ] it is arranged by carrying out in many optoelectric 
transducers 10. the two signal wires 30 for an output corresponding to the one 
A/D conversion part 40 - the ~ it sometimes comes out and a detection 
electrical signal occurs only in either. 

[0041 ]The buffer memory section 50 is connected to the A/each D converter 40, 
for example by digital bus. This buffer memory section 50 can be constituted, for 
example using semiconductor storage cells, such as DRAM and SRAM. 
[0042]The buffer memory section 50 can hold temporarily the digital signal 
outputted from each of the A/D conversion part 40 (A/D converter 45), and can 
output each of the held digital signal outside. 

[0043]The scanning section 60 is allocated in the left brink part in drawing 1 (a) 
in the semiconductor substrate 1 , for example. This scanning section 60 has a 
function as the 1 st scanning section that supplies a line selection signal to each 
of the signal wiring for line selection which omitted the graphic display to 
predetermined timing. 

[0044]The shift register which the scanning section 60 receives the control signal 
supplied from the control section 70 at a vertical blanking period as an input 
signal, for example, and carries out a shift action by a horizontal synchronizing 
pulse, The output signal of each stage of a shift register and the control signal 



supplied from the control section 70 at a horizontal blanking period are 
constituted including the circuit etc. which supply a logical product with an input 
signal as a line selection signal. 

[0045]The control section 70 is allocated in the lower left edge in drawing 1 (a) in 
the semiconductor substrate 1 , and is electrically connected to a sample / the 
hold-circuit unit 41, A/D converter 45, the buffer memory section 50, and the 
scanning section 60. This control section 70 serves as the 1st control section 
that controls operation of the 1st scanning section, the 4th control section that 
controls operation of the A/D conversion part 40, and the 5th control section that 
controls operation of the buffer memory section 50. 

[0046]The control section 70 is constituted, for example including a clock 
counter, circuit generating reference voltage, a clock generation circuit, vertical 
and a horizontal synchronizing pulse generation circuit, various control signal 
generating circuits, etc. 

[0047] Drawing 1 (b) is a key map showing one of the switching circuit part 20 
which omitted the graphic display in drawing 1 (a). 

[0048]Each of the switching circuit part 20 is electrically connected to the 
corresponding optoelectric transducer 10 and the corresponding signal wire 30 
for an output. It is electrically connected also with the signal wiring 25 for line 
selection which omitted the graphic display in drawing 1 (a). 



[0049]Each signal wiring 25 for line selection is formed, for example with 
conductive materials, such as polysilicon, a polycide (lamination with polysilicon 
and silicide), tungsten, a tungsten alloy, molybdenum, and a molybdenum alloy. 
[0050]The switching circuit part 20 contains the transistor 21 for an output. A line 
selection signal is supplied to the switching circuit part 20 via the signal wiring 25 
for line selection to predetermined timing from the scanning section 60 which 
has a function as the 1st scanning section, the 1st scanning section formed on 
another chip, etc. The transistor 21 for an output in the switching circuit part 20 
to which the line selection signal was supplied can generate the detection 
electrical signal according to the signal charge quantity accumulated in the 
corresponding optoelectric transducer 10 in the signal wire 30 for an output. 
[0051 ]The composition in particular of such a switching circuit part 20 is not 
limited. For example, it is also possible to connect the optoelectric transducer 10 
to the current terminal for an output of the transistor 21 for an output. 
[0052]For example, the series connection of the transistor for line selection is 
carried out between the transistor 21 for an output, and the signal wire 30 for an 
output corresponding to this. The transistor for line selection controls that the 
transistor for an output makes the corresponding signal wire 30 for an output 
generate a detection electrical signal. At this time, the corresponding signal 
wiring 25 for line selection is electrically connected to the control terminal of the 



transistor for line selection. The transistor 21 for an output receives the signal 
according to the signal charge quantity accumulated in the corresponding 
optoelectric transducer 10 In the control terminal, and power supply voltage is 
supplied to the remaining current terminals (drain). 

[0053]For example, a reset transistor is attached to the optoelectric transducer 
10. A reset transistor controls the operation which discharges the signal charge 
accumulated in the optoelectric transducer 10 which finished generating the 
detection electrical signal, for example to power-supply-voltage supply wiring. 
Therefore, the control terminal of a reset transistor is electrically connected to 
reset signal supply wiring. Reset signal supply wiring supplies a reset signal to a 
corresponding reset transistor to predetermined timing. A reset transistor will 
make it possible to be turned on and to discharge a signal charge from the 
corresponding optoelectric transducer 10 for example, to power-supply-voltage 
supply wiring, if a reset signal is inputted. 

[0054]For example, the transistor for transmission is attached to the optoelectric 
transducer 10. It is connected between the corresponding optoelectric 
transducer 10 and the transistor 21 for an output, and the transistor for 
transmission controls supply of the signal from the optoelectric transducer 1 0 to 
the control terminal of the transistor 21 for an output. Therefore, the control 
terminal of the transistor for transmission is electrically connected to transfer 



control signal supply wiring. Transfer control signal supply wiring supplies a 
transfer control signal to the corresponding transistor for transmission to 
predetermined timing. It will be turned on and the transistor for transmission will 
enable supply of the signal from the corresponding optoelectric transducer 10 to 
the transistor 21 for an output, if a transfer control signal is inputted. 
[0055] Drawing 2 is a representative circuit schematic showing an example of the 
switching circuit part 20 attached to each of the optoelectric transducer 10 in the 
MOS type solid state image pickup device 100. About what was already shown 
in drawing 1 (a) or drawing 1 (b) among the components shown in the figure, the 
same numerals as the numerals used by drawing 1 (a) or drawing 1 (b) are 
attached, and the explanation is omitted. 

[0056]Each of the switching circuit part 20 shown in drawing 2 is constituted 
including the transistor 21 for an output, the transistor 22 for line selection, and 
every one reset transistor 23. These transistors consist of MOS transistors, for 
example. 

[0057]Each control terminal (gate) of the transistor 21 for an output is electrically 
connected to the corresponding optoelectric transducer 10. Each drain of the 
transistor 21 for an output is electrically connected with the corresponding 
power-supply-voltage supply wiring 31 . 

[0058]The one power-supply-voltage supply wiring 31 is allocated in each one 



row of the photoelectric conversion element row 11. Each power-supply-voltage 
supply wiring 31 extends along the left-hand side (left-hand side in the inside of 
drawing 2 ) of the corresponding photoelectric conversion element row 1 1 . Power 
supply voltage is supplied to each power-supply-voltage supply wiring 31 . 
[0059]Each power-supply-voltage supply wiring 31 is formed like the signal wire 
30 for an output, for example with metallic materials, such as aluminum, an 
aluminum alloy, copper, tungsten, a tungsten alloy, molybdenum, and a 
molybdenum alloy. 

[0060]The series connection of each of the transistor 22 for line selection is 
carried out to the corresponding transistor 21 for an output, and it is connected 
between the power-supply-voltage supply wiring 31 and the transistor 21 for an 
output. The control terminal (gate) of each transistor 22 for line selection is 
electrically connected to the predetermined signal wiring 25 for line selection. 
Structurally, a part of signal wiring 25 for line selection may serve as the gate 
electrode of the transistor 22 for line selection. 

[0061]ON-and-OFF control of each transistor 22 for line selection is carried out 
by the corresponding line selection signal from the signal wiring 25 for line 
selection. When the transistor 22 for line selection is turned on, the 
corresponding transistor 21 for an output makes the signal wire 30 for an output 
generate the detection electrical signal according to the signal charge quantity 



accumulated in the optoelectric transducer 10. 

[0062]Each of the reset transistor 23 is connected between the control terminal 
of the transistor 21 for an output of the power-supply-voltage supply wiring 31 
and the optoelectric transducer 10 which does and corresponds, and the 
power-supply-voltage supply wiring 31 . The control terminal (gate) of each reset 
transistor 22 is electrically connected to the predetermined reset signal supply 
wiring 32. Structurally, some reset signal supply wiring 32 may serve as the gate 
electrode of the reset transistor 22. 

[0063]The one reset signal supply wiring 32 is allocated in each one line of the 
optoelectric-transducer line 12. Each reset signal supply wiring 32 extends along 
with the corresponding optoelectric-transducer line 12 upper part (on the inside 
of drawing 2 ). 

[0064]Each of the reset signal supply wiring 32 transmits the reset signal 
supplied from the 2nd scanning section to predetermined timing to each of the 
corresponding reset transistor 23. For example, the scanning section 60 shown 
in drawing 1 (a) serves as the 2nd scanning section. Operation of the 2nd 
scanning section is controlled by the 2nd control section. For example, the 
control section 70 shown in drawing 1 (a) serves as the 2nd control section. 
[0065]Each reset-signal supply wiring 32 is formed, for example with conductive 
materials, such as polysilicon, a polycide, tungsten, a tungsten alloy. 



molybdenum, and a molybdenum alloy. 

[0066]ON-and-OFF control of each reset transistor 23 is carried out by the reset 
signal from the corresponding reset signal supply wiring 32. If the reset transistor 
23 is turned on, the signal charge accumulated in the corresponding optoelectric 
transducer 10 will be discharged by the corresponding power-supply-voltage 
supply wiring 31. 

[0067] Drawing 3 is a schematic diagram showing an example of the plane 
configuration of the optoelectric transducer 10 and the switching circuit part 20 
attached to this. About what was already shown in drawing 2 a mong the 
components shown in the figure, the same numerals as the numerals used by 
drawing 2 are attached, and the explanation is omitted. 
[0068]As shown in drawing 3 , the transistor 21 for an output is constituted 
including the gate electrode 21a formed, for example on the semiconductor 
substrate 1 (refer to drawing 1 (a)), and the impurity diffusion regions (n type 
region) 21b and 21 c formed in the both sides of the gate electrode 21a. 
[0069]The end of the impurity diffusion region (n type region) 21b crosses on the 
prescribed spot of the power-supply-voltage supply wiring 31, and plane view, 
and is electrically connected with the power-supply-voltage supply wiring 31 in 
here. The end of the impurity diffusion region (n type region) 21c has arrived at 
the edge of the line width direction in the prescribed spot of the signal wiring 25 



for line selection on plane view. 

[0070]The gate electrode 21a is formed by the polysilicon layer provided on the 
electrical insulation film produced by oxidizing the semiconductor substrate 1 
thermally, for example. This gate electrode 21a is electrically connected to the 
optoelectric transducer 10 by the metallic wiring 21 d, for example. The metallic 
wiring 21 d is formed on the semiconductor substrate 1 via the electrical 
insulation layer which omitted the graphic display. 

[0071]The metallic wiring 21d and the gate electrode 21a of each other are 
insulated by the electrical insulation layer except for the connection part. The 
same may be said of the metallic wiring 21 d and the optoelectric transducer 10. 
[0072]The sign which consists of a rectangle shown in drawing 3 and a x seal in 
it shows a contact region. 

[0073]As shown in drawing 3 , the transistor 22 for line selection is constituted 
including the gate electrode 22a which consists of a prescribed spot of the signal 
wiring 25 for line selection, for example, and the impurity diffusion regions (n 
type region) 21c and 22b formed in the both sides of the gate electrode 22a. The 
electrical insulation film which omitted the graphic display intervenes between 
the signal wiring 25 for line selection, and the semiconductor substrate 1. The 
end of the impurity diffusion region (n type region) 22b crosses on the prescribed 
spot of the signal wire 30 for an output, and plane view, and is electrically 



connected with the signal wire 30 for an output in here. 

[0074]ln the intersection on the plane view of the signal wiring 25 for line 
selection, and the signal wire 30 for an output, the signal wire 30 for an output is 
formed up, for example rather than the signal wiring 25 for line selection, in view 
of the semiconductor substrate 1. The signal wiring 25 for line selection and the 
signal wire 30 for an output of each other are insulated by the electrical 
insulation layer which omitted the graphic display. 

[0075]As shown in drawing 3 , the reset transistor 23 is constituted including the 
gate electrode 23a which consists of a prescribed spot of the reset signal supply 
wiring 32, for example, and the impurity diffusion regions (n type region) 23b and 
23c formed in the both sides of this gate electrode 23a. The electrical insulation 
film which omitted the graphic display intervenes between the reset signal 
supply wiring 32 and the semiconductor substrate 1. 

[0076]The end of the impurity diffusion region (n type region) 23b crosses on the 
prescribed spot of the power-supply-voltage supply wiring 31, and plane view, 
and is electrically connected with the power-supply-voltage supply wiring 31 in 
here. The end of the impurity diffusion region (n type region) 23c crosses on the 
prescribed spot of the optoelectric transducer 10, and plane view, and is 
electrically connected with the optoelectric transducer 10 in here. 
[0077]ln the intersection on the plane view of the reset signal supply wiring 32 



and the power-supply-voltage supply wiring 31, the power-supply-voltage supply 
wiring 31 is formed up, for example rather than the reset signal supply wiring 32, 
in view of the semiconductor substrate 1 . Similarly, in the intersection on the 
plane view of the reset signal supply wiring 32 and the signal wire 30 for an 
output, the signal wire 30 for an output is formed up, for example rather than the 
reset signal supply wiring 32, in view of the semiconductor substrate 1 . 
[0078]ln view of the semiconductor substrate 1, the signal wire 30 for an output 
and the power-supply-voltage supply wiring 31 may form either above another 
side, and may form both on the same electrical insulation layer. 
[0079]The reset signal supply wiring 32, the power-supply-voltage supply wiring 
31, the signal wire 30 for an output, and the signal wiring 25 for line selection are 
mutually insulated by the electrical insulation layer which omitted the graphic 
display. 

[0080]The signal wire 30 for an output and the power-supply-voltage supply 
wiring 31 can be made to move in a zigzag direction, as shown in drawing 2 on 
plane view along with the corresponding photoelectric conversion element row 
11 (refer to drawing 1 (a)). Since the signal wire 30 for an output and the 
power-supply-voltage supply wiring 31 are formed with a metallic material, 
respectively, even if the length becomes to some extent long by making it move 
in a zigzag direction, it does not become a practically serious obstacle. 



[0081 ]lf the field of an octagon including the optoelectric transducer 10 and its 
circumference is assumed, while the octagon of a total of eight pieces opens a 
predetermined interval, it can be considered that the photoelectric conversion 
element row 1 1 (refer to drawing 1 (a)) of one row is what was arranged by the 
same direction in the fixed pitch. They can be made to extend on plane view, the 
signal wire 30 for an output and the power-supply-voltage supply wiring 31 
corresponding to the one photoelectric conversion element row 1 1 moving the 
left-hand side of the photoelectric conversion element row 11 in a zigzag 
direction along with the neighborhood of each of said octagon. The signal wire 
30 for an output and the power-supply-voltage supply wiring 31 can be made to 
extend along the extending direction (column direction) of the photoelectric 
conversion element row 11 on plane view in the field which has divided the 
octagon of two ****** into the column direction at this time. The aforementioned 
octagon shall be an octagon which has two neighborhoods parallel to the 
extending direction of the photoelectric conversion element row 11, and two 
neighborhoods parallel to the extending direction of the optoelectric-transducer 
line 12, and all the inside becomes from an obtuse angle. 
[0082]The signal wiring 25 for line selection and the reset signal supply wiring 32 
can be made similarly to move in a zigzag direction on plane view along with the 
corresponding optoelectric-transducer line 12 (refer to drawing 1 (a)). 



[0083]The shape of the signal wiring 25 for line selection in the equivalent circuit 
shown in drawing 2 d iffers from the shape on the plane view of the signal wiring 
25 for line selection of drawing shown in drawing 3 f or convenience. Similarly, 
the shape of the reset signal supply wiring 32 shown in drawing 2 differs from the 
shape on the plane view of the reset signal supply wiring 32 of drawing shown in 
drawing 3 f or convenience. 

[0084]the signal wiring 25 for line selection, and the reset signal supply wiring 32 
- it is selectable suitably in into what kind of shape shape on each plane view is 
made, the signal wire 30 for an output, and the power-supply-voltage supply 
wiring 31 ~ the same may be said of the shape on each plane view. 
[0085]the signal wire 30 for an output, and the power-supply-voltage supply 
wiring 31 ~ when making shape on each plane view into meandering shape, the 
shape is not limited to above-mentioned shape. It may replace with the 
above-mentioned octagon and other shape, for example, a rectangle, a 
pentagon, a hexagon, circular, and an ellipse form may be assumed, moreover 
~ meeting the neighborhood of the assumed shape - the signal wire 30 for an 
output, and the power-supply-voltage supply wiring 31 ~ it is not a thing of 
having to make each certainly move in a zigzag direction, either. 
[0086]ln the MOS type solid state image pickup device 100 of this example, 
when each of the optoelectric transducer 1 0 carries out photoelectric conversion. 



a signal charge is accumulated in this optoelectric transducer 10. If a signal 
charge is accumulated in the optoelectric transducer 10, the signal (voltage) 
according to the signal charge quantity accumulated in the corresponding gate 
electrode 21a of the transistor 21 for an output will be supplied. The resistance of 
the transistor 21 for an output changes. 

[0087]lf a line selection signal is supplied to the predetermined signal wiring 25 
for line selection by the scanning section 60, each of the transistor 22 for line 
selection electrically connected to this signal wiring 25 for line selection will be 
turned on. As the result, each of the corresponding transistor 21 for an output is 
connected all at once between the power-supply-voltage supply wiring 31 and 
the corresponding signal wire 30 for an output. The load transistor 35 mentioned 
later is connected to the signal wire 30 for an output. The voltage according to 
resistance with the transistor 21 for an output and the load transistor 35 occurs in 
the signal wire 30 for an output. 

[0088]The A/D conversion part 40 generates the digital signal according to the 

detection electrical signal generated in the signal wire 30 for an output, and 

outputs this digital signal to the buffer memory section 50. 

[0089] Drawing 4 is a schematic diagram showing 1 of the A/D conversion part 

40 shown in drawing 1 (a), and a part of buffer memory section 50. 

[0090]As mentioned above, each of the AID conversion part 40 of a graphic 



display is provided with the following. 
A/D converter 45. 

The sample / the hold-circuit unit 41 allocated between the two signal wires 30 
for an output corresponding to this 

[0091 ]ln the composition of a graphic display, in the end, common connection of 
each of the two signal wires 30 for an output is carried out to wiring of one, and it 
is electrically connected to the one A/D conversion part 40. The one load 
transistor 35 is connected to common wiring. 

[0092]lf the transistor 21 (refer to drawing 2 or drawing 3 ) for an output changes 
resistance according to the signal charge quantity accumulated in the 
optoelectric transducer 10, the detection electrical signal (analog voltage signal) 
according to this will occur at the node of the signal wire 30 for an output, and 
the load transistor 35. 

[0093]The optoelectric-transducer line 12 of one line contains only the 
optoelectric transducer 10 of an even number sequence or an odd number 
sequence. Therefore, each of the load transistor 35 is electrically connected to 
the one signal wire 30 for an output corresponding to the photoelectric 
conversion element row 1 1 of an odd number sequence, and the one signal wire 
30 for an output corresponding to the photoelectric conversion element row 1 1 of 



an even number sequence. The two switching circuit parts 20 which are different 
in the one load transistor 35 are not connected simultaneously. 
[0094]The analog voltage signal generated In the load transistor 35 (signal wire 
30 for an output) is supplied to the sample / the hold-circuit unit 41 of the 
corresponding A/D conversion part 40. 

[0095]A sample / the hold-circuit unit 41 Is provided with the following. 
For example, the transistor 42 for samples. 

The capacitor (capacitor) 43 electrically connected to the output side. 

[0096]The sample signal supply wiring 44 is connected to the control terminal 
(gate) of the transistor 42 for samples. Operation of the transistor 42 for samples 
is controlled by the sample control signal supplied via the sample signal supply 
wiring 44 from the control section 70 (refer to drawing 1 (a)) which serves as the 
4th control section. 

[0097]lf one [ with a sample control signal / the transistor 42 for samples ], an 
analog voltage signal will be supplied to the capacitor (capacitor) 43 (sample). 
Then, if the transistor 42 for samples is turned off, the capacitor (capacitor) 43 
will be separated electrically and the voltage which carried out the sample will be 
held (hold). For example, when the optoelectric transducer 10 accumulates an 
electron according to incident light intensity, the voltage held by the capacitor 



(capacitor) 43 turns into such low voltage that incident light intensity is strong. 
[0098]A/D converter 45 includes the comparator 46 and the latch circuitry 47, for 
example. For example, the reference voltage signal which consists of a serration 
voltage waveform which falls with fixed inclination is supplied to one input of the 
comparator 46 via the reference voltage signal supply wiring 48 from the control 
section 70 (refer to drawing 1 (a)) which serves as the 4th control section. The 
analog voltage signal (henceforth "the voltage I") currently held by the capacitor 
(capacitor) 43 is supplied to the input of another side of the comparator 46. The 
comparator 46 compares the value of a reference voltage signal with the value 
of the voltage I, and when the value of the voltage I intersects the value of a 
reference voltage signal, it outputs an error signal to the latch circuitry 47. 
[0099]A count signal is supplied to the latch circuitry 47 via the count signal 
supply wiring 49 from the control section 70 (refer to drawing 1 (a)) which serves 
as the 4th control section. 

[0100]The latch circuitry 47 is held when the counted value of a count signal is 
supplied to an error signal from the comparator 46. The held counted value is 
equivalent to what changed into the digital signal the quantity of the signal 
charge which was equivalent to the analog voltage signal supplied to the sample 
/ the hold-circuit unit 41, therefore was accumulated in the optoelectric 
transducer 10. The latch circuitry 47 outputs this counted value to the buffer 



memory section 50. 

[0101]A control signal is supplied to the buffer memory section 50 via the control 
signal supply wiring 51 from the control section 70 (refer to drawing 1 (a)) which 
serves as the 5th control section. The Inputted counted value is memorized by 
the predetermined memory 52 in the buffer memory section 50 based on the 
control signal supplied to the buffer memory section 50 from the latch circuitry 47. 
[0102]The counted value memorized by the memory 52 is outputted to the digital 
output bus 53 based on other control signals supplied via the control signal 
supply wiring 51 from the control section 70 (refer to drawing 1 (a)). 
[0103]With reference to drawing 5 , the example of the MOS type solid state 
image pickup device 100 mentioned above of operation is explained, in addition 
- for convenience - each optoelectric-transducer line - the order near the A/D 
conversion part 40 - the 1st optoelectric-transducer line, the 2nd 
optoelectric-transducer line, and .... it shall be called the 15th 
optoelectric-transducer line and the 16th optoelectric-transducer line Each 
optoelectric transducer which constitutes the n-th (n is Integer of 1-16) 
optoelectric-transducer line is called the optoelectric transducer of the n-th line, 
The signal wiring for line selection corresponding to the n-th (n is integer of 1 -1 6) 
optoelectric-transducer line shall be called the signal wiring for the n-th-line 
selection, and the reset signal supply wiring corresponding to the n-th (n is 



integer of 1-16) optoelectric-transducer line siiall be called the n-th reset signal 
supply wiring. 

[0104]First, If it enters at the horizontal blanking period demarcated by horizontal 
synchronizing pulse HD, the control section 70 will supply a predetermined 
control signal to the scanning section 60. The scanning section 60 supplies line 
selection signal RWn to the signal wiring 25 for the n-th-line selection with this 
control signal. One [ each transistor 22 for line selection electrically connected to 
the signal wiring 25 for the n-th-line selection ]. The transistor 21 for an output 
which has received the accumulation voltage of the optoelectric transducer 10 of 
the n-th line in the gate is connected between the power-supply-voltage supply 
wiring 31 and the signal wire 30 for an output. The detection electrical signal 
according to the signal charge quantity accumulated in each of the optoelectric 
transducer 10 of the n-th line occurs to each of the corresponding signal wire 30 
for an output. 

[0105]When the counted value based on the detection electrical signal from the 
optoelectric transducer 10 of a ** (n-1) line Is held in the latch circuitry 47, the 
next operation is performed in advance of supply of line selection signal RWn. 
That is, the control section 70 supplies a predetermined control signal to the 
control signal supply wiring 51, and makes the memory 52 memorize the 
counted value currently held by this in the latch circuitry 47. 



[0106]lf it generates in tlie signal wire 30 for an output in which the detection 
electrical signal according to the signal charge quantity accumulated in each of 
the optoelectric transducer 10 of the n-th line corresponds, the analog voltage 
signal according to a detection electrical signal will occur at the node of the 
signal wire 30 for an output, and the load transistor 35. Each of these analog 
voltage signals is supplied to the sample / the hold-circuit unit 41 of the A/D 
conversion part 40 corresponding to the load transistor 35. 
[0107]The control section 70 supplies the sample control signal SH to the 
sample signal supply wiring 44 within the period when line selection signal RWn 
is supplied to the signal wiring 25 for the n-th-line selection. When the sample 
control signal SH is a high, are one [ each transistor 42 for samples ] and the 
sample of the analog voltage signal is carried out to each of the corresponding 
capacitor (capacitor) 43. If the sample control signal SH returns to a low, each 
transistor 42 for samples will be turned off and each of the capacitor (capacitor) 
43 will hold the analog voltage signal which carried out the sample. 
[0108]The control section 70 controls the scanning section 60 after supply of the 
sample control signal SH to supply reset-signal RSn to the n-th reset signal 
supply wiring 32. One [ each of the reset transistor 23 of the n-th line connected 
to the n-th reset signal supply wiring 32 ]. The signal charge accumulated in 
each of the optoelectric transducer 10 of the n-th line is discharged by the 



corresponding power-supply-voltage supply wiring 31. Each of the optoelectric 
transducer 1 0 of the n-th line which finished discharging a signal charge can 
start accumulation of the following signal charge, after reset-signal RSn returns 
to a low. 

[0109]The control section 70 supplies a predetermined control signal to the 
buffer memory section 50 via the control signal supply wiring 51, after the 
above-mentioned horizontal blanking period expires. The buffer memory section 
50 outputs the counted value memorized in each memory 52, i.e., the counted 
value based on the detection electrical signal from the optoelectric transducer 10 
of a ** (n-1) line, to the digital output bus 53 with this control signal, each counted 
value outputted to the digital output bus 53 ~ the optoelectric transducer 10 of a 
** (n-1 ) line ~ it is outputted outside as digital image data from each. 
[0110]ln predetermined time Ti after a horizontal blanking period expires, the 
clock counter In the control section 70 starts a count. The control section 70 
supplies this count signal to each latch circuitry 47 via the count signal supply 
wiring 49. The signal level of reference voltage signal RV generated from the 
circuit generating reference voltage in the control section 70 begins to fall with 
fixed inclination from above time Ti. That is, the serrate voltage waveform which 
falls with fixed inclination is generated. Reference voltage signal RV is supplied 
to each comparator 46 via the reference voltage signal supply wiring 48. The 



count operation of a clock counter and the fall of the signal level of reference 
voltage signal RV continue to predetermined time T4. The serrate voltage 
waveform which goes up with fixed inclination may be sufficient as reference 
voltage signal RV. What is necessary is just to be able to identify voltage with 
counted value. 

[0111]lf the analog voltage signal according to the signal charge quantity 
accumulated in the optoelectric transducer 10 of the n-th line is held at the 
capacitor (capacitor) 43, the comparator 46 to which the voltage I according to 
this analog voltage signal corresponds will be supplied. 
[0112]The comparator 46 outputs an error signal to the corresponding latch 
circuitry 47, when the value of reference voltage signal RV is compared with the 
value of the voltage I and the value of the voltage I intersects the value of 
reference voltage signal RV. 

[0113]The latch circuitry 47 is held when the counted value of the count signal 
supplied via the count signal supply wiring 49 is supplied to an error signal from 
the comparator 46. The counted value held in the latch circuitry 47 is equivalent 
to what changed into the digital signal (digital image data) the quantity of the 
signal charge accumulated in the optoelectric transducer 10 of the n-th line. 
[0114]For example, if the comparator 46 outputs an error signal to the latch 
circuitry 47 in time T2 shown in drawing 5 , the counted value which the latch 



circuitry 47 holds will become comparatively small. This counted value serves as 
a digital signal with which dark gray is expressed, for example, when the MOS 
type solid state image pickup device 100 is a solid state image pickup device for 
monochrome image pick-up. If the comparator 46 outputs an error signal to the 
latch circuitry 47 in time T3 shown, for example in drawing 5 , the counted value 
which the latch circuitry 47 holds will become comparatively large. This counted 
value serves as a digital signal with which bright gray is expressed, for example, 
when the MOS type solid state image pickup device 100 is a solid state image 
pickup device for monochrome image pick-up. 

[0115]Then, the next horizontal blanking period is demarcated by horizontal 
synchronizing pulse HD, and line selection signal RWn+i is supplied to the signal 
wiring 25 for ** (n+1) line selection. The same operation as the above is 
performed and the counted value (digital image data) according to the signal 
charge quantity accumulated in each of the n-th line optoelectric transducer 1 0 is 
first outputted to the buffer memory section 50 from each latch circuitry 47. Then, 
the counted value according to the quantity of the signal charge accumulated in 
each ** (n+1) Yukimitsu electric conversion element 10 is held in the 
corresponding latch circuitry 47. 

[0116]A horizontal blanking period is demarcated repeatedly and operation 
mentioned above and same operation are performed until the digital signal for 



one screen (digital image data) is obtained. 

[0117]Tlie digital image data for sequential scanning is obtained by performing 
sequential or operation mentioned above one by one in descending order from 
the 16th optoelectric-transducer line in ascending order from the 1st 
optoelectric-transducer line. 

[01 18]ln obtaining the digital image data for interlace scanning, the 1st field and 
the 2nd field are selected suitably first. For example, the 1st, 2, 5, 6, 9, 10 and 1 3, 
and 14 optoelectric-transducer lines can be made into the 
optoelectric-transducer line of the 1st field, and the 3rd, 4, 7, 8, 11, 12 and 15, 
and 16 optoelectric-transducer lines can be selected as an 
optoelectric-transducer line of the 2nd field. The digital image data for Interlace 
scanning can be obtained by performing selected operation which was 
mentioned above in the ascending order or descending order for every field. 
[0119]ln obtaining the digital image data for a high-speed infanticide scan, a 
desired number of optoelectric-transducer lines are selected first. When 
obtaining the digital image data thinned out to one fourth in the direction of a 
photoelectric conversion element row, For example, (1) The 1st, 2 and 9 and 10 
optoelectric-transducer lines, and (2) The 3rd, 4 and 11 and 12 
optoelectric-transducer lines, and (3) The 5th, 6 and 13 and 14 
optoelectric-transducer lines, or (4) The 7th, 8 and 15, and 16 



optoelectric-transducer lines can be selected. By perfornning operation 
mentioned above In the ascending order or descending order to each selected 
optoelectric-transducer line, the digital image data for a high-speed infanticide 
scan can be obtained. 

[0120]Next, the MOS type solid state image pickup device by the modification of 
the 1st example is explained using drawing 6 . 

[0121] Drawing6 is a representative circuit schematic showing an example of the 
switching circuit part 20 attached to the optoelectric transducer 10 in the MOS 
type solid state image pickup device 100a by this modification. 
[0122]As shown in the figure, in the MOS type solid state image pickup device 
100a, the one power-supply-voltage supply wiring 31 is allocated along with this 
optoelectric-transducer line 12 for each every line of the optoelectric-transducer 
line 12. Except this point, it is the same as that of the MOS type solid state image 
pickup device 100 of the 1st example. 

[0123]For this reason, about the MOS type solid state image pickup device 100a, 
the representative circuit schematic of the switching circuit part 20a is roughly 
shown in drawing 6 , and the graphic display of other parts is omitted. About what 
was already shown in drawing 1 (a) or drawing 2 among the components shown 
in drawing 6 , the same numerals as the numerals used by drawing 1 (a) or 
drawing 2 are attached, and the explanation is omitted. 



[0124]ln order for the MOS type solid state image picl<up device 100a to mal<e 
tlie signal wire 30 for an output, and the power-supply-voltage supply wiring 31 
cross and to arrange it, it needs another wiring layer. 

[0125]However, the operation of the MOS type solid state image pickup device 
100a itself is the same as that of the MOS type solid state image pickup device 
100 of the 1st example. Therefore, explanation is omitted about the operation. 
[0126]Next, the MOS type solid state image pickup device by other modifications 
of the 1st example is explained using drawing 7 . 

[0127] Drawing 7 is a representative circuit schematic showing roughly an 
example of the switching circuit part 20 attached to the optoelectric transducer 
10 in the MOS type solid state image pickup device 100b by this modification. 
[0128]As shown in the figure, in the MOS type solid state image pickup device 
100b, the transistor 22 for line selection is connected to the 
power-supply-voltage supply wiring 31 , and the transistor 21 for an output is 
connected between the transistor 22 for line selection, and the signal wire 30 for 
an output. The one signal wiring 25 for line selection is allocated in each of that 
upper part (on the inside of a figure) along with this optoelectric-transducer line 
for every line of an optoelectric-transducer line. Except these points, it is the 
same as that of the MOS type solid state image pickup device 100 of the 1st 
example. 



[0129]For this reason, about the MOS type solid state image picl<up device 100a, 
the representative circuit schematic of the switching circuit part 20 is roughly 
shown in drawing 7 , and the graphic display of other parts is omitted. About what 
was already shown in drawing 1 (a) or drawing 2 among the components shown 
in drawing 7 , the same numerals as the numerals used by drawing 1 (a) or 
drawing 2 are attached, and the explanation is omitted. 
[0130]The operation of the MOS type solid state image pickup device 100b itself 
is the same as that of the MOS type solid state Image pickup device 100 of the 
1st example. Therefore, explanation Is omitted about the operation. 
[0131]Next, the MOS type solid state Image pickup device by the modification of 
further others of the 1st example Is explained using drawing 8 (a). 
[0132] Drawlng 8 (a) Is a representative circuit schematic showing roughly an 
example of the switching circuit part 20a attached to the optoelectric transducer 
10 in the MOS type solid state Image pickup device 100c by this modification. 
[0133]As shown in the figure, in the MOS type solid state image pickup device 
100c, the one switching circuit part 20a contains a total of four transistors, the 
transistor 21 for an output, the transistor 22 for line selection, the reset transistor 
23, and the transistor 24 for transmission. The one power-supply-voltage supply 
wiring 31 is allocated along with this optoelectric-transducer line for each every 
line of an optoelectric-transducer line. The one transfer signal supply wiring 33 is 



allocated along with this optoelectric-transducer line for each every line of an 
optoelectric-transducer line. 

[0134]Each transistor 24 for transmission Is connected to the corresponding 
optoelectric transducer 10 and the transistor 21 for an output. The control 
terminal (gate) of these transistors 24 for transmission is electrically connected 
to the corresponding transfer signal supply wiring 33. 

[0135]Each of the transistor 24 for transmission consists of MOS transistors, for 
example. Each of the transfer signal supply wiring 33 Is formed, for example with 
conductive materials, such as polyslllcon, a polyclde, aluminum, tungsten, a 
tungsten alloy, molybdenum, and a molybdenum alloy. 
[0136]Each transfer signal supply wiring 33 Is electrically connected to the 3rd 
scanning section. The 3rd scanning section supplies a transfer signal to each of 
the transfer signal supply wiring 33 to predetermined timing. The scanning 
section 60 shown In drawing 1 (a) can serve as the 3rd scanning section. 
[0137]The 3rd control section that controls operation of the 3rd scanning section 
is allocated. The control section 70 shown in drawing 1 (a) can serve as the 3rd 
control section. 

[01 38]lf the point mentioned above is removed, the composition of the MOS type 
solid state image pickup device 100c is the same as the composition of the MOS 
type solid state Image pickup device 100 of the 1st example. 



[0139]Forthis reason, about the MOS type solid state image picl<up device 100c, 
the representative circuit schematic of the switching circuit part 20a is roughly 
shown in drawing 8 (a), and the graphic display of other parts is omitted. About 
what was already shown in drawing 1 (a) or drawing 2 a mong the components 
shown in drawing 8 (a), the same numerals as the numerals used by drawing 1 
(a) or drawing 2 except for the switching circuit part 20a are attached, and the 
explanation is omitted. 

[0140]lf a transfer signal is supplied to the transistor 24 for transmission, are one 

[ the transistor 24 for transmission ] and the signal according to the signal charge 

quantity accumulated in the optoelectric transducer 10 will be supplied to the 

control terminal (gate) of the transistor 21 for an output. 

[0141]The transfer signal supplied to the transistor 24 for transmission 

synchronizes, and is supplied, without the predetermined stage within a 

horizontal blanking period, for example, the stage to supply the signal for line 

selection to the corresponding transistor 22 for line selection. 

[0142]Operation of the MOS type solid state Image pickup device 100c is the 

same as that of the MOS type solid state image pickup device 100 of the 1st 

example except for the operation about the transistor 24 for transmission. 

Therefore, the explanation is omitted about other operations. 

[0143]Next, the MOS type solid state image pickup device by the modification of 



further others of the 1st example is explained using drawing 8 (b). 
[0144] Drawing 8 (b) is a representative circuit schematic showing roughly an 
example of the switching circuit part 20a attached to the optoelectric transducer 
10 in the MOS type solid state image pickup device 100d by this modification. 
[0145]As shown in the figure, in the MOS type solid state image pickup device 
lOOd, the transistor 22 for line selection is connected to the 
power-supply-voltage supply wiring 31, and the transistor 21 for an output is 
connected between the transistor 22 for line selection, and the signal wire 30 for 
an output. The one signal wiring 25 for line selection is allocated In each of that 
upper part (on the inside of a figure) along with this optoelectric-transducer line 
for every line of an optoelectric-transducer line. Except these points, it is the 
same as that of the MOS type solid state image pickup device 100c shown in 
drawing 8 (a). 

[0146]For this reason, about the MOS type solid state image pickup device lOOd, 
the representative circuit schematic of the switching circuit part 20d is roughly 
shown in drawing 8 (b), and the graphic display of other parts is omitted. About 
what was already shown in drawing 8 (a) among the components shown in 
drawing 8 (b), the same numerals as the numerals used by drawing 8 (a) are 
attached, and the explanation is omitted. 

[0147]The operation of the MOS type solid state image pickup device lOOd itself 



is the same as that of the MOS type solid state image pickup device 100c shown 
in drawing 8 (a). Therefore, explanation is omitted about the operation. 
[0148]Next, the MOS type solid state image pickup device by the 2nd example is 
explained using drawing 9 and drawing 10 . 

[0149] Drawing 9 is a top view showing typically the MOS type solid state image 
pickup device 200 by the 2nd example. 

[0150] Drawing 10 is a representative circuit schematic showing roughly an 
example of the switching circuit part 20 attached to the optoelectric transducer 
10 in the MOS type solid state image pickup device 200 shown in drawing 9 . 
[0151]The MOS type solid state image pickup device 200 by the 2nd example, (i) 
The point that the one signal wire 30 for an output is allocated between [ each ] 
on the plane view of the photoelectric conversion element row 1 1 of these two 
rows per two rows of the photoelectric conversion element row 1 1 , (ii) The point 
that the one power-supply-voltage supply wiring 31 is allocated between [ each ] 
on the plane view of the photoelectric conversion element row 1 1 of these two 
rows per two rows of the photoelectric conversion element row 1 1 , (iii) The point 
that the A/D conversion part 40 is allocated at a time by the one signal wire 
[ one ] 30 for an output. And it is the point that the one load transistor 35 (it is 
referring to drawing 4 about the load transistor 35) is allocated by each the (iv) 1 
signal wiring 30 for an output, and differs from the MOS type solid state image 



pickup device 100 of the 1st example. 

[0152]lf the between on the plane view of the photoelectric conversion element 
row 1 1 of two rows of ****** shall be called "between photoelectric conversion 
element rows", in the MOS type solid state image pickup device 200 of a graphic 
display, the signal wire 30 for an output and the power-supply-voltage supply 
wiring 31 are formed between different photoelectric conversion element rows. It 
is also possible to form between the photoelectric conversion element rows with 
same signal wire 30 for an output and power-supply-voltage supply wiring 31. 
[0153]The composition except each point of the above-mentioned (i) - (iv) is the 
same as that of the MOS type solid state image pickup device 100 of the 1st 
example, and the operation of it is the same as that of the MOS type solid state 
image pickup device 100 of the 1st example. 

[0154]For this reason, about the MOS type solid state image pickup device 200, 
the graphic display of parts other than the part shown in drawing 9 or drawing 10 
is omitted. About what was already shown in drawing 1 (a) or drawing 2 among 
the components shown in drawing 9 or drawing 10 , the same numerals as the 
numerals used by drawing 1 (a) or drawing 2 are attached, and the explanation 
is omitted. The explanation is omitted also about operation of the MOS type solid 
state image pickup device 200. 

[0155]Next, the MOS type solid state image pickup device by the modification of 



the 2nd example is explained using drawing 11 . 

[0156] Drawing 11 is a representative circuit schematic showing roughly an 
example of the switching circuit part 20 attached to the optoelectric transducer 
10 in the MOS type solid state image pickup device 200a by this modification. 
[0157]As shown in the figure, in the MOS type solid state Image pickup device 
200a, the one power-supply-voltage supply wiring 31 Is allocated along with this 
optoelectric-transducer line for each every line of an optoelectrlc-transducer line. 
Except this point, it is the same as that of the MOS type solid state image pickup 
device 200 of the 2nd example explained using drawing 9 and drawing 10 . 
[0158]For this reason, about the MOS type solid state image pickup device 200a, 
the representative circuit schematic of the switching circuit part 20 is roughly 
shown In drawing 11 , and the graphic display of other parts Is omitted. About 
what was already shown in drawing 9 or drawing 10 among the components 
shown In drawing 1 1 , the same numerals as the numerals used by drawing 9 or 
drawing 10 are attached, and the explanation is omitted. 
[0159]ln order for the MOS type solid state image pickup device 200a to make 
the signal wire 30 for an output, and the power-supply-voltage supply wiring 31 
cross and to arrange it, it needs another wiring layer. 

[0160]However, the operation of the MOS type solid state image pickup device 
200a Itself Is the same as that of the MOS type solid state Image pickup device 



200 of the 2nd example. Therefore, explanation is omitted about the operation. 
[0161]Although a graphic display is omitted, The MOS type solid state image 
pickup device 100c explained using drawing 8 (a) or drawing 8 (b) also about the 
MOS type solid state image pickup device 200 of the 2nd example, Each of the 
switching circuit part 20 can be constituted like 100 d using a total of four 
transistors, the transistor 21 for an output, the transistor 22 for line selection, the 
reset transistor 23, and the transistor 24 for transmission. 
[0162]The MOS type solid state image pickup device 200 at the time of 
constituting one switching circuit part using these four transistors can be 
operated like the already explained MOS type solid state image pickup devices 
100c and 100d. 

[0163]Next, the MOS type solid state image pickup device by the 3rd example is 
explained using drawing 12 . 

[0164] Drawing 12 is a sectional view showing roughly the MOS type solid state 
image pickup device 210 by the 3rd example. The MOS type solid state image 
pickup device 210 shown in the figure is an MOS type solid state image pickup 
device for a color image pick-up which attached the light shielding film 80, the 
color filter array 85, and the microlens array 90 grade to the MOS type solid state 
image pickup device 100 of the 1st example. 

[0165]Each section of the semiconductor substrate 1 and the optoelectric 



transducer 10 which **12**(ed) , the signal wiring 25 for line selection, and the 
reset signal supply wiring 32 is mostly equivalent to a section when the MOS 
type solid state image pickup device 100 is cut along the A-A line shown in 
drawing 3 . 

[0166]As shown in drawing 12 , the MOS type solid state image pickup device 
210 is provided with the semiconductor substrate 1 which consists of a n type 
silicon substrate which equipped one side with the p type well la. 
[0167]Many optoelectric transducers 10 which consist of photo-diodes use 
[ ****** ] the semiconductor substrate 1 , and are arranged. However, only the 
one optoelectric transducer 10 is shown in drawing 12 . 
[0168]Each optoelectric transducer 10 consists of an embedding type 
photo-diode formed by forming the n type region 10a in the prescribed spot of 
the p type well la, and forming the p+ type layer 10b in the surface. Each of the 
optoelectric transducer 10 is enclosed on plane view by the channel stop region 
2 formed In the p type well 1a. 

[0169]For example, the electrical insulation layer 3 which consists of oxidizing 
films is formed in the semiconductor substrate 1 near surface in which the 
optoelectric transducer 10 is formed. 

[0170]Each transistor 21 for an output described in the explanation about the 
MOS type solid state image pickup device 100, each transistor 22 for line 



selection, each reset transistor 23, each signal wiring 25 for line selection, each 
signal wire 30 for an output, each power-supply-voltage supply wiring 31 , and 
each reset-signal supply wiring 32, It is allocated above the electrical insulation 
layer 3. In drawing 12 , the one signal wiring 25 for line selection and the reset 
signal supply wiring 32 of one appear, the signal wiring 25 for these line 
selection, and the reset signal supply wiring 32 ~ on the surface of each, the 
electrical insulation layer 4 which consists of oxidizing films, for example is 
formed. 

[0171]Each load transistor 35, the A/each D converter 40, the buffer memory 
section 50, the scanning section 60, and the control section 70 which were 
described in the explanation about the MOS type solid state image pickup device 
100 are formed in the prescribed spot of the semiconductor substrate 1 . 
[0172]ln order to prevent unnecessary photoelectric conversion from being 
performed in fields other than each optoelectric-transducer 10, the light shielding 
film 80 is formed, the light shielding film 80 - the optoelectric transducer 10 ~ it 
has every one opening 81 in each upper part. 

[0173]The alloy thin film in which the light shielding film 80 consists of two or 
more sorts, the metal thin films which consist of aluminum, chromium, tungsten, 
titanium, molybdenum, etc., for example, and these metal, Or it is formed with 
the multilevel-metal thin film etc. which combined the aforementioned metal thin 



films or the aforementioned metal thin film, and the aforementioned alloy thin film. 
[0174]The member which consists of the semiconductor or metal in the light 
shielding film 80 and the bottom of it (semiconductor substrate 1 side) is 
insulated by the electrical insulation layer 3, the electrical insulation layer 4, or 
the electrical insulation layer that is not illustrated. 

[0175]The flattening film 82 has covered the electrical insulation layer 3 and the 
light shielding film 80 which have been exposed via the opening 81. The 
flattening film 82 is used also as a focus layer of the micro lens 91 mentioned 
later. It is also possible to form an inner lens in the flattening film 82. 
[0176]The flattening film 82 is formed by applying transparent resin, such as 
photoresist, to desired thickness by methods, such as a spin coat method, for 
example. 

[0177]The color filter array 85 is formed on the flattening film 82. This color filter 
array 85 forms two or more sorts of colored filters which enable a color image 
pick-up by a predetermined pattern. As such a color filter array, there are a color 
filter array of a three-primary-colors (red, green, blue) system and what is called 
a complementary color type of color filter array. 

[0178]the optoelectric transducer 10 - one colored filter of a request color is 
allocated in each of each upper part. In this example, the red colored filter 86R, 
the green colored filter 86G, and the blue colored filter 86B are allocated by 



predetermined arrangement. That is, the colored filter sequence by which the 
colored filter sequence which consists only of the green colored filter 86G, and 
the red colored filter 86R and the blue colored filter 86B have been arranged by 
turns is arranged by turns. If it sees by a line writing direction, the colored filter 
line by which the colored filter line which consists only of the green colored filter 
86G, and the red colored filter 86R and the blue colored filter 86B have been 
arranged by turns is formed by turns. Each colored filter sequence extends in the 
same direction as a photoelectric conversion element row. 
[0179] Drawing 13 (a) shows the arrangement specification of the colored filter in 
the color filter array 85 currently used by this example. The alphabet R, G, and B 
in a figure expresses the color of each colored filter. This color filter array 85 of 
this is a color filter array of a three-primary-colors system. 
[0180]ln addition. In drawing 12 , the red colored filter 86R and the blue colored 
filter 86B appear. 

[0181]The color filter array 85 Is producible by, for example, forming in a 
prescribed spot the layer of the resin (color resin) which added the paints or 
color of the request color by methods, such as photolithography method. 
[0182]The 2nd flattening film 88 Is formed on the color filter array 85. The 2nd 
flattening film 88 is formed by applying transparent resin, such as photoresist, to 
desired thickness with a spin coat method, for example. 



[0183]The microlens array 90 is formed on the 2nd flattening filnn 88. Tliis 
microlens array 90 is constituted by many micro lenses 91. tlie micro lens 91 - 
tlie optoelectric transducer 10 ~ it is arranged at a time in each one upper part. 
[0184]After these micro lenses 91 divide the layer which a refractive index 
becomes from transparent resin (photoresist is included.) of 1.3-2.0 in general to 
specified shape with photolithography method etc., for example, Melting of the 
transparent resin layer of each division is carried out by heat treatment, and it is 
obtained by cooling, after making a corner cajole with surface tension. 
[0185]Since the illustrated MOS type solid state image pickup device 210 has 
the light shielding film 80, it can prevent unnecessary photoelectric conversion 
from being performed in fields other than each optoelectric-transducer 10. Since 
it has the color filter array 85, the digital image data for color pictures can be 
obtained. Since it has the microlens array 90, efficiency for light utilization is high. 
[0186]lt can replace with the color filter array of a three-primary-colors system, 
and the so-called color filter array of a complementary color system can also be 
used. The color filter array of a complementary color system, for example Each 
colored filter of (i) green (G) and cyanogen (Cy) and yellow (Ye), (ii) Each 
colored filter of yellow (Ye), cyanogen (each colored filter of Cy) and magenta 
(Mg) and (iii) cyanogen (Cy) green (G) yellow (Ye), and magenta (Mg) can 
constitute. 



[0187] Drawing 13 (b) - drawing 13 (e) show the example of the arrangement 
specification of the colored filter in the so-called color filter array of a 
complementary color system. 

[0188] Drawing 13 (b) is a top view showing an example of the arrangement 
specification of the colored filter in the complementary color type color filter array 
87a of the above-mentioned (i), and drawing 13 (c) is a top view showing an 
example of the arrangement specification of the colored filter in the 
complementary color type color filter array 87b of the above-mentioned (ii). 
Drawing 13 (d) is a top view showing an example of the arrangement 
specification of the colored filter in the complementary color type color filter array 
87c of the above-mentioned (iii), and drawing 13 (e) is a top view showing other 
examples of the arrangement specification of the colored filter in 87 d of 
complementary color type color filter arrays of the above-mentioned (iii). Also in 
each of drawing 13 (b) - drawing 13 (e), six square shapes each surrounding the 
alphabet G, Cy, and Ye and Mg in a figure show the colored filter whose number 
is one. The alphabet G, Cy, and Ye and Mg in a figure express the color of each 
colored filter. 

[0189]Also by providing the color filter array of the three-primary-colors system 
or complementary color type mentioned above In the MOS solid state image 
pickup device by examples or modifications other than the 1st example, the 



MOS type solid state image pickup device for a color image pick-up can be 
obtained. 

[0190]A light shielding film and a microlens array are not the indispensable 
members forming which hits obtaining the MOS type solid state Image pickup 
device for a color Image pick-up. However, It Is preferred practically to provide a 
light shielding film and a. microlens array. 

[0191]Also when obtaining the MOS type solid state image pickup device for 
monochrome image pick-up, It Is preferred practically to provide a light shielding 
film and a microlens array. 

[0192]Many optoelectric transducers of each MOS type solid state Image pickup 
device by the example described so far or its modification are MOS [ ****** et al. ] 
type solid state image pickup devices which are arranged by carrying out. 
[0193]When [ ****** et al. ] It has arranged by carrying out, one 
optoelectric-transducer line contains only the optoelectric transducer of the 
optoelectric transducer of an even number sequence, or an odd number 
sequence for many optoelectric transducers. 

[0194]Therefore, by allocating an A/D conversion part in two rows per every 
piece of a photoelectric conversion element row, the electrical signal which the 
corresponding transistor for an output generated can be received Individually, 
and a corresponding digital signal can be generated. 



[0195]At this time, as tine 1st example or 2nd example etc. was given and 
described, tlie total of an AID conversion part can be reduced to one half of the 
totals of a photoelectric conversion element row. That is, the total of an A/D 
conversion part can be reduced to conventional one half. 
[0196]Even if it is a case where the effectual degree of location of an optoelectric 
transducer is raised, as the result, it becomes possible to form an A/D 
conversion part, without using advanced ultra-fine processing technology. In 
connection with this, it becomes possible to control a manufacturing cost. 
[0197]As mentioned above, although the MOS type solid state image pickup 
device by the example or its modification was explained, this Invention is not 
limited to the example or modification mentioned above. Probably, it will be 
obvious to a person skilled in the art for various change, improvement, 
combination, etc. to be possible. 
[0198] 

[Effect of the lnvention]As mentioned above, according to this invention, it 
becomes possible to raise the degree of location of an optoelectric transducer, 
controlling Increase of the manufacturing cost of the MOS type solid state image 
pickup device which contained the A/D conversion part. 



DESCRIPTION OF DRAWINGS 



[Brief Description of tlie Drawings] 

[Drawing 1]Drawing 1 (a) is a top view showing typically the MOS type solid state 

image pickup device by the 1st example. 

Drawing 1 (b) is a key map showing one of a switching circuit part. 

[Drawing 2] lt is a representative circuit schematic showing roughly an example 
of the switching circuit part attached to an optoelectric transducer in the MOS 
type solid state image pickup device by the 1st example. 
[Drawing 3] It is a schematic diagram showing an example of plane configuration 
with the switching circuit part attached to the optoelectric transducer which 
constitutes the MOS type solid state image pickup device by the 1st example, 
and the optoelectric transducer concerned. 

[Drawing 4] lt is a schematic diagram showing 1 of the A/D conversion part in the 
MOS type solid state image pickup device by the 1st example, and a part of 
buffer memory section. 

[Drawing 5] lt is a timing diagram showing an example of the supplying time of 
various kinds of signal pulses used for operation of the MOS type solid state 
image pickup device by the 1st example. 



[Drawing 6] lt is a representative circuit schematic sliowing rouglily an example 
of the switcliing circuit part attached to an optoelectric transducer in tlie MOS 
type solid state image pickup device by the modification of the 1st example. 
[Drawing 7] lt is a representative circuit schematic showing roughly an example 
of the switching circuit part attached to an optoelectric transducer in the MOS 
type solid state image pickup device by other modifications of the 1st example. 
[Drawing 8]Drawing 8 (a) is a representative circuit schematic showing roughly 
an example of the switching circuit part attached to an optoelectric transducer in 
the MOS type solid state image pickup device by the modification of further 
others of the 1st example. 

Drawing 8 (b) is a representative circuit schematic showing roughly an example 
of the switching circuit part attached to an optoelectric transducer in the MOS 
type solid state image pickup device by the modification of further others of the 
1st example. 

[Drawing 9] It is a top view showing typically the MOS type solid state image 
pickup device by the 2nd example. 

[Drawing 10] lt is a representative circuit schematic showing roughly an example 
of the switching circuit part attached to an optoelectric transducer in the MOS 
type solid state image pickup device by the 2nd example. 



[Drawing 11] lt is a representative circuit scliematic showing rouglily an example 
of the switching circuit part attached to an optoelectric transducer in the IViOS 
type solid state image pickup device by the modification of the 2nd example. 
[Drawing 12] lt is a sectional view showing roughly the MOS type solid state 
image pickup device by the 3rd example. 

[Drawing 13]Drawing 13 (a) is a top view showing an example of the 
arrangement specification of the colored filter in the color filter array of a 
three-primary-colors system, and drawing 13 (b), drawing 13 (c), drawing 13 (d), 
and drawing 13 (e) are the top views showing an example of the arrangement 
specification of the colored filter in a complementary color type color filter array, 
respectively. 

[Description of Notations] 

1 ~ A semiconductor substrate and 10 ~ An optoelectric transducer and 11 ~ 
Photoelectric conversion element row, 12 ~ An optoelectric-transducer line, 20, 
20a - A switching circuit part and 21 - The transistor for an output, 22 - The 
transistor for line selection, and 23 - A reset transistor and 24 - The transistor 
for transmission, 25 ~ The signal wiring for line selection, and 30 - The signal 
wire for an output, 31 -- Power-supply-voltage supply wiring, 32 ~ Reset signal 
supply wiring and 33 ~ Transfer signal supply wiring and 40 ~ A/D conversion 
part, 41 ~ A sample / the hold-circuit unit, 43 ~ Capacitor (capacitor), 45 [ ~ 



Buffer memory section, ] - An A/D converter and 46 - A comparator, 47 - Latch 
circuitry and 50 60 -- A scanning section and 70 - A control section and 80 - A 
liglit sliielding film, 85, 87a, 87b, 87c, 87d [ - A microlens array and 91 / - A 
micro lens 100, 100a, 100b, 100c, lOOd, 200, 200a, 210 / - MOS type solid state 
image pickup device. ] - A color filter array and 86R - A red colored filter and 
86B - A blue colored filter and 90 



mmmmsfuv} «2) if 11= ^ ^ (a) immmmmm 

#^2001-223350 
(P2001-223350A) 
(43)4^iHH ¥^13*P 8 ^17 5(2001.8.17) 



(5i)inta' mm^ fi f-yi-nm) 

HOIL 27/146 H0 4N 5/335 E 4M11 8 

H0 4N 5/335 U 5C0 2 4 

HOIL 27/14 A 5F04 9 

//HOIL 31/10 31/10 A 



mm^ mm ii:^<!>sci8 ol (^ish) 





jmi|2000-33929(P2000-33929) 


(71)aHA 


391051588 












^m2m 2 H 10 H (2000. 2. 10) 










(71)aKA 


000005201 
















#j^;iiiRmsffiff*?g2io#flfi 






(72)»M« 


ita 








««IMi;tliJ:*:liiWi«¥ l TS 6 














(74)f^A 


100091340 








#9± iSflt «;IZ9B|S (^2«) 











(54) mmo^m] mmm^ 



(57) [g^] (<iiE#) 




bGIB# 2 ?ij£D^«^ji*?^Jfc^fS-r 5 X Y -y ^-lU 

D ^^/x MP i: ^itii-r § mmmm t 
%nMmmfn<r> i ^jfftci^)t«s«*^^jic»t>T i 
^iio 2*(c 1 mt-owm^rix^^um-^ i tiEigiD 

^^«^«*?^J© 2 3]mt.m. 2 ?^J©5l£«^l^^?3^JcD¥ 

^ii<D 1 *t 1 ^a-foBai9:5nTo^5ii5i?« i icib«© 

[W5RIR4] tiiIBOTi?fflffl^E^I<D=&^fc 

FJrSo^'r 5 y^xm%mmsi\m'^m^t^m i 

[ft «a 5 ] ^ ^ tc, HutB^ 1 ©^4g|5©l|j{'^*SiJ» 

\z.m'm\mm-&n. m.^timv^yi?7.^\mwMB 
^m^t s \z^m ^n^mmm.s.'mw^-^m t . 

sfTaji?igh5>i>'x^%#^*. tuiBa?iJSM*\ 
$nTv^?.w*a 1 5 m^-fnMmmnmw 



h h^yi^'X^TfeoT, MfBtH;^lilh^>i>~X^©SiJ 
SIS?i:MB«J!S«]imSEi^i;©^tcg|«5n/c U -t 
-y hhvyi^X^^^*^, 

5 MIB1tl!cco^«S^^?fTO 1 'm\zwmM 
SB^^T'fe^T. MJSI-^U-b-y h h5>>>"X^ 

^^^mmm 1 ~w«a6 £Di>-rnAHctB«©H#:3f 

8 ] ^ e.}c. MiBu -fe -y bffl^msaiso^ 
-ertcmsc^f-r^yyT'BiiEU-ir'y h v^yJ-^^mn 
umm^^'mt^m 2 o^agis^wr 7 kib 

[|f5l<«9] ^e>tC, tfifB^2«^ag|5£0»){'F^W 
1- 2 <D»g|5%*f5||^lg 8 tlBicOB!i*afS« 

20 [flS^SlO] mjEX^«y^>yiHlliSg|3<D=&>J?*^ ? 

tufBtii:':^ Y=7yi^7.^t(Dfmcmw.-irifcmmmv^ 
1 tT»{ci^)t«gj^*?tTic»oT 1 *-roE^^nfc 

mrn'mm^niMf^mm. 1 ~ii*S9 ov^-fn7b^ 

JcfB^<D@f*a^ll?o 
30 imm. 11] $ ?> t . mitBlEilSiJffliffl^W^IBISO 

^k\cn-&<r,^-^^y ^'xmm:-m hvyi^x^m<D 
mmim^m^t^m 3 (oi^Mm-'ntmmm 1 0 1 

12] 2 5 milfi» 3 (DMMWm'^^U 

[ft 1 3 ] miTi-v ^VTi^'^mm^W^^ 
■9- y K 0S§gP p. o ffi^ ^MIBt ^ ;Wb 

*iM 1 1 2 ^Dv^•rn*Hcfai4^D@^2^}i»«^o 

[|i5Rai4] HulBT-fD^yxi>'^yl/3y/^-^cD 
tuia■9■>7';l//4-^-;^ Klilli§g|5*^6tii*i^ns 

ns.\mmmn.s.m^h]mt^\m^xh-ox. mit 
m^(Dnm^ B n§ MI B»*«i±fH^ t mm^ y 

fcBf ^^-eSifflfj^fl^^fg^fet- § J:b$$g§ t . tu!BSiJ®» 

{^fs^ ttj^yhm^t tim^t^-s ^ -y o 
m^-y^m^nnm^hi^^^n^mBij'yyhin 
so ^(D:b^yh ffl^MiBSijffliijms^m^&s n/cBt.'iS-e 



3 

tyii«ii 1 3 \cmm<Dmimim^o 

15] 5 e. ic. mmri-u^vTi^-^/ium 

IB 1 1 4 (D\^^tnmcmm<Dmwm.mm^. 
^^•rsms (D»gi5=&w-r5ii«a 1 6 tia«©a 

[iSsRiR 18] e. BulB#l!jffl©Jt«^m^?^ 
n€n(D±;^lciffl-fogB^^n;'£fe7^';l/^ri:, buIS 

67^;i/^^n^"no±^ii: iiiToSBis^n/'cv-r^ 
D lyyxt^mt^mim i ~w«a i ? <Dv>-rn*>ic 

ci§B^<Di¥«*iiJ^] 

[000 1] 

[0 0 0 2] 

[t;£*(DK«] CCD (it?Hf-i;s^*?) (om&mm% 
3i$nTix*. ccDSJ|ii^2^ji{t^^>ir7-ry •■tr:/+^ 
[0 0 0 3] 1*^ffiS*O^R{C#oTC 
C DSBll*}f fe?iR«;b«/h$ v^MO S S@ 

[0 0 0 4] MO SSHf*}i«*?«. 4i«ftS«cD- 

X ^ 9^ y i7"0gggp> J; t>'7t«Si^*??iJS t X ^ -y 

[0 0 0 5] A/D^j^gP^rtMbfctA^jROMO SSei 



(3) #M 2 0 0 1 - 2 2 3 3 5 0 

4 

[0 0 0 6] ^tsm h^yv^'x^ic j:§«^ft^cof?^ 

[0 0 0 7] ffSS?fflfl^Baiii^:n-LT. mf§#x 
[0 0 0 8] OTi?fflff^gBiiO§>«?lCR(TScD^f'f 5y 
[0 0 0 9] *B«ffl»T'V^-5 rjt«^^*^?ijj 

ii. ^m^m=?m\t^Kic^t^y5\t>i\cf^r^xmm^ 

[0 0 10] ±S!iLf^:^Sg|5^ A/D^mk /^y77 

)i^vm(Dmmt. um^in^-Dxmm-^Mo cnm 

30 [00 1 1] A/D^Mi5^rt)ibrcMos§uiai*ii^ 

1 / 5 ~ 1 / 1 0 SiStC S T'ffiT^-&5 C t *^T't 
[00 12] 

[ig^*mbck5i:-rsBS] mi^mmm^mm 

n ic # -p T ffi 3 X h f k El S d i; t T $ i> c 
[0 0 13] LA^L^AfC). 

^T. A/DgMP^rt)KLfcMOSS@»jif«?JC 
tev^Tti, A/D^MI3|5l±©i^-y^fe!a'>-r?>c 

[0 0 14] A/DgMP^rtab/c«^*OM0S§U@ 

50 (ommm^mtmm-^n. i^omtimm^micim 



[0 0 15] ^lJxfi-5t«S^«?f7:^lR]OJt«^^^^ 

[0 0 16] *ISB^£D@W{i> A/D^^gP^rtmUfc 
[0 0 17] 

[0 0 18] «@(DJt«^i^*?«:li«-rP.tBES'r 

[0 0 19] c<:t\ ifmmx'\^^o mmtibhm 

^mMmm=?-\nnu lifts stsfc^jtw^^*? 

^mm^o ±fB«i;°>y^Pi i:±f3©k°-y9=-P2 .ts 

[0 0 2 0] $/c. r^«^il«?^±(Dtf-y^Pi 
1^1/2 J tit. Pi /2^$t?ffi(C. fiJgmM. ^It 



SHtCct-pTPi /2;6^P>a-rtlTav^i,fecD£D. f#6 

[0 0 2 1] §'m.m<o%mMmm'f^mm-f^ lebu 

[0 0 2 2] L/-c*^oT. ^«^i^*?3^J<D2^JtC 1 ffl 

[0023] )t«^j^*??iJ<D 1 ?lJtC 1 

20 §0 

[0 0 2 4] *?.VHi. 7t«^^*??lJ0 2?ijmc^|^ 

2?ij(r))t«^j^^??ij©¥B^i±op^tc 1 ^t-omm 
imm^^mh. cn^<D\i!>tsm\mm.(D i *(c i mt 

■3A/DgMI5^BSaS-r5ili:t>-ptSo cntciO. 
[0 0 2 5] V^■fn<D«^fe. A/D^i^g|50^mtig 

*(Di/2tcffiT?-B:Sc:i;*^T't5o ^©igSi:b 

[0 0 2 6] 

[0 0 2 7] f-f, ^lcDllfii6^Jtcj;SM0SS@^*a 

[0 0 2 8] 01 (a) a. ^IW^MiJtCcfcSMOS 

Mosiuiiif*fflft^?i oo^c^3v^T 
ti. 1 (D-mmmic^ yth ^- fa^ 5 

0 0«, 1 6ff 8^JlcMoTH«TP.LSa 
B:?nfclt6 4ffl©)t«g^^^l 0;&*1-:So mw.(D 

1 1 0 O7jtc5fr?.o 
[0 0 2 9] ^m#mmif)^pm'yx)]y^m^rznmy 

'jnya«A^p>&§ti^. f@^©)tit^«^? 1 oa. 
50 ■rSii^:fcJ;^Tt#Si:^;A'!-etSo ^/c. MIBOnS 



[0 0 3 0] ^m^mm^i oo^^sra. miUL^-h 

[0 0 3 1] Ell (a) ^CfeV^T^ig|/^^^*BStfcX^ 

<y^y^iiiiisgi5A^ ytmMmm^io(D^micnm-^ 

[0 0 3 2] m^s:^mLrznmiRmi9^Mmi)\ ytm 
^mm^-n 1 2 © i^t i ^^t'-omm-^n^o imion 

m^'ii 1 2 ^(o^vMmmf 1 0 (o^^ tT.^y^-y'^ 

[0 0 3 3] 1 mn^mmmmT-m 1 nc 1 *-fo. it 
€^3 0 a, mi-§7t«Si^^??iJtcjGoT^<Dfei|iJ 

(Ell (a) cj^T-oMij) t®a-r§o 
[0 0 3 4] m^(Diiitimm^m3 oa. m-rsjtw 
1 1 ^(D^nmmm^ 1 0 fcx-r <y 

ot#»$nfc«^«i^aicjsi;/c^tB«^ffl€ 
*fjES-r5ai;':fflft^il3 0 t%4-rs c t A^-et 

[0035] mtimn^m 3 0 a. ffiffisfefe§ c t *^ 
3o*TO^n§o 

[0 0 3 6] ^S«otli:^jfflM^i!i3 oa, E^^*BS 

»1Mt{lf^T(ii^ffl€^S3 O^JBfigLTtxtV^ 
[0 0 3 7] Ell (a) tcfcv^ra. ■gg±. ^tB;^3ffl 

fg^iss o^Ttm^^^ij 1 1 Kr<^^xmmmci^^'x^^ 

b;6>b;S:*^e.^ ttai-r^<t'5fc. m«tB;^fflffi^ 
113 0B*e^T^-&St:i:*^T'^5c 

[0 0 3 8] 2^<Dmt}m^m3Qicimt^. ft4 

{iOA/D^^gH 0A\ l±tBH^2nT 



(5) 2 0 0 1 - 2 2 3 3 5 0 

5 

V^2,o ■f@^©A/D^j|5g|5 4 Oa. >(^|Sf?.2*©ai^J 

mimms o^nwcBme^Ks^^nrv^So 

[0 0 3 9] §A/D^^g|5 4 0^i^ A/D3y/^-^ 

4 5*^^T«fig^nSc, fi?iJ;^«-t)-y J^-yl/Flel 

SSg|54 1*^ ■f@^OA/Dny;^-^f4 5i:cntC^>flS 

■r5 2*<DHi^fflffi^^53 0 tcDHtcSBia^nSc a/ 

D3>'>'^-^4 5©^^(±. m-r«2*©tBtlfflffi# 

5 3 0 1 fg4 L fc^ tiiWaffl^ t )S U X ^ Mn^^ 

10 [004 0] ^m^m^mm=? 1 0 mmt 6 lbbb 
s 2*cDtii;':fflffi^*S3 o(o^^KmmK^iiimn.m^ 

i}m^t^cti,ir^h\ 1 tlOA/D^^g|5 4 0lCj<f)S 
■ri.2*©tH:^ffiffl^)|g3 Olcti. ^(D©>«?T% if-fep. 

[0 0 4 1] /^y77;<^';gP5 0A^\ i?iJAti"y="-y 

-y7rp<^:Ug|55 Oti. flJ^tfDRAM. SRAM^CO 

20 [0 0 4 2] /Vy7rp<^r'Jg|55 0«. A/D^^§|34 
0 (A/Dny/'?-^4 5) cD#^A^P.tii;'3^n5ri^ 
^ Mi^^-B# W (c L. L X ^:>' ;Wt^(0§ 

[0 0 4 3] ^agi56 oAV caj^t*¥»ftss 1 

^mi (a) ff<D:fe»cSBi9:^n?.o c©^Sg|56 0 

[00 4 4] ^agP6 0(i. SE^^y^^^y^^ 
y^y'!fmfs\mm\> 7 0 ?>«i&?n§siMf 

[0 0 4 5] »g|37 Ot'^^mWm. 1 fcfcntSK 1 

(a) ^(D^ymmmm^^. ^t>'7;^/4-^-;^F0 

SSSH K A/Dr3>'/^-^4 5. /Vy 7 7;><^:';gP5 
0*5j;y~^4g|56 0{c««6^tg^$n§c ilcOWffilgP 

>'^y7 7^^:'Jg|5 5 0©l!lff^fliyfflI-rSlg5OitilJfP 
[0 0 4 6] Sijffllgp? Oti. ^J^tf^P>y^7;?77y:5f, 

swj±f§4is]iis. ^uy!7n±mm. mm-yii'fmm 

[0 0 4 7] mi (b) 01 (a) ^i:*3V^Tla5'^?r 
tBSL/cX-r-yg^y^^-iHigggpz 0<D 1 ffl^^-TSE^BlT' 
50 feSo 



9 

[0 0 4 8] 7s-^'y^yf^m(>2 oco#^tt. m-r 
s^ms**? 1 ofe^um-rsw^bfflM^iss ot 
«m«)icgigg^?n§c sfc. m\ (a) }c*3v^Ta0^ 

So 

[0 0 4 9] ^OTi?ffl«^BHIS2 5a, ^J^aM^Ui- 

[0 0 5 0] 7.-i-j=f-yfwm2Q\t. rnimvjy 

i^XiS? 2 1 ^^tJo X^<y9^yi^[lISSg|52 0(cti. ^1 

(Diiitimh'yy-y'T.^z la. ni&t^^mm^m^i 
(±i:^fflfi^« 3 0 ^cfg^-rs c t^^T't §0 

[0 0 5 1] <lOJ;a&X-r>yf->'yii]SSg|52 0««fig 

?i o^iiiti^h'7yi>'7.^2 \ (Dtatimmm^^icm 

[0 0 5 2] ^J^fS\ nmiR^h'yy'yT.^tiK 
\-=7yi^7s^2 1 iicmcwjs-r^iai^^fflfi^iss ot 
(ommmmm^n^o nmmh^yi^T.'^ii. i^at 

mmm^mm 2 5 {±. ^ sir^ f ^ > ^ ©suffiis 

^tmawfcg^^^n^o s^c, tii:^fflh^y>>"x^2 

( K u-f y) K ^mmmmnm^ n^o 

[0 0 5 3] m^^Ss U-b'y h h^yi^^-^f^\ ftWM 

mnm^^m^-^'^m^rcmMmm^?- 1 0 icmm-^ 

n 5 o U -b -y b fl^WI&ESfi. S 'J -tr -y h F ^ 

yi^x^icmso^'^sy^T'U-fe'y hfl^^^^g-r 

';-b>yhh^yv^X^S. U-fe>y hffl^*<A:'j?n 

So 

[0 0 5 4] fsjiffl h9>i^'X^/&^ 7t«^« 

OtcMiS^ns. KMfflh^yv'X^ti:. ^^Sf 
1 0 t&tim h^Vv'X^ 2 1 t<D?SK 

mm.^nr. ^mmmm^i oti^^mtj^h^yi^T.^ 



(6) #M 2 0 0 1 - 2 2 3 3 5 0 

10 

ot-'tbiatimh^yi^T.^z I'scDfl^om^ 

[0 0 5 5] 02 t±. MOS§aH<*«ft«? 1 OOtCfc 

u^T)^m^^«?i oo§^tc#sa^n5x-<-y9^y^" 

|5l£§g|5 2 OO-i^J^^T^fflmSSBlT-fei.o |HI11(C^L 

10 rcmimm(D^-^xmcmi (a) sfc^iii (b) tc 

^Lfct><DtCOl,^T«, HI (a) Sfcami (b) 

ffl v^fc^?^ i: irI c??F^*# LT^oiJi^^tiii&'r So 

[0 0 5 6] 0 2tC/T^LrcX^-yf-y^^|llSSg|5 2 0£D^ 
^a, tb;^]fflh^>i>~X^2 1 i:. tTjiJRilF^yi^X 
^2 2i:. U-b-y b h7>'v'~X^2 3 IfS-fo-^A. 

OS h^yv'~X^$?*^P.:feSo 

[0 0 5 7] tii;bffl h 7 y i>^X ^ 2 1 C0§^ OSOfPS? 

20 igg^nrv^So *fc> tti:'3fflh^y^^x^2 lo^^o 
Kwytt. m-rs«ji«Ji«iaBEii3 1 tttMWtc 

[0 0 5 8] nmms.m^Mms 1 a. 7t«^^t*??ij 
1 1 CD 1 1 ^-foEFs^nrv^So f@^©m®mE 

(ia2ft'-ecDfe«j) ic?jioT5ift-rso HjiaEA^ # 
«?i«ffimiE«i3 1 tm^nso 
[0 0 5 9] ^mmnE^mmi3 1 ti, wtifflffl^s 

50 ^yi^xf-y. ^y^'T.v-y-^^. ^vrf 

y. * U:/x>-&&^tD^IStt8icJ;-3TffM$tiSo 
[0 0 6 0] Wi^fflh5>i>"X^?2 2©#^a. 

•r§ttitifflF7yv'~x^2 ncE^ijgi^^n, WiiitE 
miBSS 1 i:ttl:bfflh5yi>~X^2 1 i;©H(cSI%$ 

nrv^So #tTaKfflh7>$^x^?2 2<DSij«? (y 

$nTV>§„ «JiW(C{i, fTSJJ?ffl«^E*S2 5<D-g|5 

-^0 [00 6 1] imco'nmnm f ^ y v'x 2 2 a, m 
t^^nmiRmmmm 2 5 *^ 5. ©if j; d . ^ 
y/;i-7fiiijffii$nSo nmiRmh^yiyy^9 2 2my 

Jc^Si:, )!^JSS-rSffi:'3fflh^y':^X^2 lA^ )tm^ 

mm=?i otSi«*tiT(/^s{a^«#«fcjsi;fc^*ffi« 

[0 0 6 2] U-b-y H-7yi>~X^2 3(D^^a. mU 
«ffi«f&IBIS3 1 1 0 tcofSlzhr^r. 

Mjii-t^mmh^yi^T.-^ 2 1 (Dmwj^,¥tnmmE 

«^iE«3 1 tOPs^tcM^^nTl/^So ^';-b>y F 
50 y-yxil 2 2 (DWS? ('^r- h) (i, U -b -y h 



;/ 

a. U -b h ffl-^mia^ 3 2 (D-m'^ U -b h h 7 y 

[00 63] U -b -y hffi^#^i^iHiii 3 2 3t«^^^ 
?fT 1 20 1 ^Ttc 1 *-foEg^nTl/>5o ffl^OU-b 

>y him^mmszit. t^^t^ytn^mm^m 2 

[0 0 6 4] U-b>y hffl^«l&iHI,53 2©=&^a. ®2 
0^4g|5*^ ems© ^ ^ 5 > ^'l:-t±^l&$ ni> U -tr -y h fl 
^jS-r§'J^2>y hh^yv>~X^f2 3CD#>!7tC-£5t 
t^o m^ii. mi (a) K^L/c^ag|56 0A<^2(D 
^agP^^fe^o ^2<D^ag|3cDi){^fi, ^2 0SlJffllg|5 
jCj;-3TWffiI^n§= j^J^tf. 01 (a) KTjkLfzmm 
gP7 0*^^2OSlJiPg«fe§o 

[0 0 6 5] ^u-b-y hfi^mEiis 2a. mtf'K 
iji-unx 3nu+)--YK, ^y'fT.Ty. ^y'^fT.T-y 

[0 0 6 6] #U-b<y hh^>->'X^f2 3a. ^iSfS 
U-b>y Vmn'mmms 2*^P,©U-b<y HMcJ;!?, 
:t>/;t7»$n§o U-b>y h Y'yyi^T^^ZSm 

y\zri^h. nm^%mMm=?'\ ots^^nri/^ 
nso 

[0 0 6 7] gaa. 7te«gj^*?i Oils cn\t\m 

^ nr V ^ § X ^ -y 9^ y i^lDgSgp 2 0 1 cD¥ffiEHO-<?iJ 
121 2 L OfcOV^Ttts 02 X^m^^tc^n t IrI 

[0 0 6 8] 0 3(C/TNb/c<i;dic. ^timVyy'JT.^ 

2 Hi. ma"W*afil (01 (a) #Rg) ±(C» 

fiSc?nfc^~-i-m<i2 1 at. y-h«ffi2 1 a ©My 
\mf^tnrz^-mmmi.w^ (nSfSJi) 21b. 21 
c t^#^l?mfi^^t^§o 

[0 0 6 9] ^mmwm^ (.nmm,) 2 1 bco-s 

tt. «?i«ffi«l&ie^S3 icDmS®RiTi:¥ffi^I±5M 

CCt$5V^T«ji«ff«l&iaivS3 1 fcWMWtcS^ 
a. ¥WI±. Wi?ffllS^iSfel2 5(7)piTS®Fjflcfci.> 

[0 0 7 0] y-i>«ffi2 1 ati. ^Wftas 

i/UnyjlT-Jgfig^nSo il(Dy-h«ffi2 1 aS, fiSJ 

^^mm^2 1 d{cj;t5T)t«^^*?i otc«mw 

[0 0 7 1] ^mwmz 1 a^a. 

v^So ^«iH»2 1 dtfrnmrnmi-i oticov^Tt 



ItW 2001-223350 
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[0 0 7 2] 0 3 4^tC^Nbfc. Jgff^t^(Dft3(DXEPa*> 
[0 0 7 3] 03^cS^^b/c:J;a^c. tf^^ffih^^i^'X 

^ 2 2 a. m^mmmm^w^ 2 5 ©mssmA^?. 

r^^V-vmrnzZzt. l>««i 2 2 a OMffliJtcj^ 
fi!i?n/-c^-Mtlffif(^« (nS^Ji) 2 1c. 2 2 hi: 

m^Rmimmmz 5 ii^^ftas 1 icD^t^s-r^o 

^l|3 0(Dm«©mi:WI±32MU ilctcfc'V^TW 
[0 0 7 4] tTSWfflffl^BaiS2 5 i:til;bffl«^»3 0 

BBS 2 5 j; I? W^fflfS^S 3 0 (r)-f3iS^^mwm-l§. 1 *^ 
i^ft^lS 3 0 a. 0/T^**P!S LfcmMlfeS/iti: cfc -3 T 
[0 0 7 5] 03t^Lfcci;dtC. U-b>y h h7yi>'X 

2 3 tt. m^m -b -y 3 2 (Dms®m 

5!)^e)^5y-h«i|i2 3 ai:. il(Dy-h«ffi2 3 a(D 

mwmf^-zntz^mmwmm inmmm 23 b, 
2 3 c t^^/uTiSfiX^nso 0^%tPiSu^c«mffii^ 

U ^2 >y h ffi^mSH,!! 3 2 1 1 OH 

[0 0 7 6] ^M«iS5ffl^ {nWmO 2 3 bO-ffi 

its m^^m^^i om-mmt^mmi-^^L. c 

[0 0 7 7] U -b -y h ft ^«,1iSgai5 3Zt mWMEiiil^ 
>y h{i^mBBill3 2 J; fe«ilS«E«l&BHIS3 1 m 

-b-y Hmmii^mis z tmtimimms o to^mm 

±<Dicmmcm^Xli. M^ff U-b<y hffl^#t$&E^3 

2 mtimm^ms omt^^mwmm i *^p.?*t 

[0 0 7 8] thtimn^ms o t«)ji«ffi«-ii&@Bi§3 1 

[0 0 7 9] U-b-y hffl^ttif&iH^3 2. «ii«ffi^i|& 
SBIi3K W;^fflffl^«l3 0fc'J:tfMi?Mi^SBM2 

5 a. m^^^mmhrcnm&mmic^-oxs.\,>Kmm-^ 

[0 0 8 0] ffl^iifi^Ss Ofcj;t;it«1tEiii,^&@Sfel 

3 Ui. ¥ffill±. «JSt-§)tflSi^*??iJi 1 (01 
(a) W t^Qt3T0 2^c^L/cj;^^^:^g^T^^i:§^: 



(7) 



10 



20 



30 



40 



3 n±^n^~n^H#Pi-t<t-pTjfM^ti§oT\ mi 

[00 8 1] ftmmmmi- 1 o^3j;t5^©jsa^-&trA 
nB(Dmm^m^-t^ t. i 1 1 

(01 (a) W ti. ItSffltDAftJBAMor^Pi^ 

It p> -go tf -y g=-TiH] ciR] ^ icga^ij $ nfc © t 
^^^^■r d t^^-c^^c 1 ■o<Dytm^^m'?-n 1 1 
t^iiit}mm^m3 ofcj;y~«ig«E«*&Eii3 1 a. 

1 1 <D;feiJ*jreff boo5ift$-&5 c i:A^T't §c 

^^tc^BV^Tti. ¥ffiffl±. 7t«Sil^??iJ 1 1 oJiffi 
(?iJ^rRi) tctfa^^Ttli^fflM^Sa o*5J;y«ii« 
E#^I&BH^3 l^®S^-t^5ci:A^-et5. tufa 
OA:ftJ^^i^ 7te«^SI*?^iJi i05iffi*[R]lcW^2 

•ocomt^n^mm=?n 1 2 <D®ft:^[p](c^tT^ 2 

mt-^mU ±T£Drtft!b<^^*^5.*5AftJ^T' 

[0 0 8 2] fHlfiKc. MmS^E«2 5 43J;W~U-t 

*?fTi 2 (01 (a) mm \z.\'^-Dxmi^^^ct 
[0 0 8 3] mziCTf^i^rcmimmcm^nmiRmt 

3 2cD¥WI±<Dff^«tM^r3TV^5c 

[0 0 8 4] nmmiwnim 2 5 ^ j; y u -y h 
^mm 3 2 ^n^'n(D^mR±<Dm-^^ o r^B 

fej;a"«ji«ffimBa«3 1 ^n€n(D¥ffiii±ojg« 

[0 0 8 5] tt!;bffl«^ll3 OfeJ;t>'«}!i«jimiE^ 

cDA:ft»Cj-t^Tffl©» ^J^tM^x Sftff^. Aft 

[0 0 8 6] *^Sfi0ljOMO S§U|l^*Ji«^? loot 

fci/^Tti. T^w^i^ii? 1 0 (D^^ti^mMmt^ c t 



(8) 2 0 0 1 - 2 2 3 3 5 0 

[0 0 8 7] ^Sg|5 6 0(i:j;-:3TpjTg«ff3i*Rfflfl^Sa 

IS 2 5 icff SKffl^* i: . c ©ff 

lEiiss 1 i:m-rsffi:^fflffl€iSS3 0 t<ommmzn 

3 5ifWm.-^^Xh^^, mtimV'yy'JT.^Z 1 i:ft<Sf 

h5>>>~x^ 3 5 t(nmv,r:]^^rz.ns.t>\ \^tim'm^ 

10 3»3 0fC%^-r§o 

[0 0 8 8] A/D^^gP4 oti, W^bfflffl^i^aotc 

[0089] mi (a) KmhtcA/DUM^ 

4 0©lf@. 33J;U\ /^y7r^^'Jg|55 0(D-gP^?N 

[0 0 9 0] tuiELfc:j;'5tc. 0^cOA/D^MM 0 
(D^^ti. A/Dn>'/^-^4 5i:. cntc5i^jS-r?. 2 
*<D(ii:tifflfl^il3 0 i:^DH^cE^^nfc:■9■>'7';^/3^ 
20 KmSSgp 4 1 i:^^^So 

[0 0 9 1] 0SCi«j3gfc:fo'V^Ta. 2*©tti^3Mi^ 

^n. i{@oA/D^j^gi5 4 otcmfvWtS'^^nTt/^ 

So lflilom?pfhv>'>>~X^3 5*^ «aiE*ltg*S^ 

[0 0 9 2] yenmmm=?i oicmm^nx\.^m^m 

#«tCJ5SUTt±i:^fflh7>i^X^f2 1 (02SfcaEl3 

30 yi^7.9 3 5 t(Dm.m.^\m^t^o 

[0 0 9 3] 1 '^(D^'mMm^'ii 1 2 \t. im^\mc 

m 1 1 ic>i\f;s-rs 1 ^comtimn^ms o t. mmm 
ytwMmm^y^i 1 1 icMmt?> i *oai;bfflfg^^3 o 
tKttMWtcaii^nSo iffi<Dft?gfb^>s^x^3 5 

tcs^§2ffl(ox^-y^y^"0£SgP2 ot/mm^cmm^ 

[0 0 9 4] ft#h^>'v'~x^f3 5 (tiitimmms 
40 0) \zm^Lrc7i-x2mmm\t. s-t^sfSA/o^ 
^g|54 o<7)■9->7';l//^^-;^HlilSSg|34 1 K^m-^n 

So 

[0 0 9 5] •9->y;l//5^-;l/KlllSSg|34 1 a. 0IJ^ 
tf. ■9-y:/;l/fflh^yi^x^4 2^. ^(DtliMijfe*^ 
«K^g^$nfc^^/V>^ (3>xy9-) 4 3i:^# 

[0 0 9 6] ^yfMm^mm^ At>\ ^yy)m 

hv>v'"X^?4 2<Df|iiJ«? (^-h) tS^SnSo 

■9-y7";i/ffih^yv'x^4 znmmt. m4<DMM^^ 

50 *feTV^Si|iijmi5 7 0 (01 (a) » t^^-^y^Jl 



]5 

[0 0 9 7] ^y:rmmm^\ci:-DX^y:fmY'7 

^/^^^ (nvxv^) Asimumc^m-^n. ^y 

[0 0 9 8] A/Day/'?-^f4 5a, m^ii. imm 

4 6 t^-yg^0Sg4 7 fc^^tJo ^J^ti\ -^(O^gffiT 

Milgl5^«feTU^§SiW7 0 (01 (a) Tb^C) 
a^P«E{S#«l&BaiS 4 8 ^^LTitBigg 4 6 ©-:^<D 

A:^(cffil&$n§c *^/^>:S^ iay9'y^) 4 3tc* 
-;l/K?nTV^S7:f-D^/"«E«^ (J.XT> rilE IJ 
i;v^5o ) tl^im^4 6(Dm:^(OXtHc^mn?>o it 

im 4 6 a. swEfl^'oiiiiWE I (omt^m 

L. «E I CDfitA^aWEfi^Ofitfc3SMb/c^jt-e9 

'yf-0gi4 7tc»i]mi^%ffl;b-r5o 

[0 0 9 9] il^yhiE^flK ^ 4 <D$lJWgl5%«feTI/^ 

?.Wg|5 7 0 (01 (a) W A^?>*'^y hiS^fi±t|ig 
ES4 9^^LT^'yf-lHlS&4 7lcm$n?.o 

[0 10 0] 77^iiisS4 7ti, :^'yyhim(Oi}^y 
xmt^o umnr!::i]'yyhmits •y-yy;!//^^- 

111814 7a, C£D;?J'^>bfl^/Vy7r^^:'Jg|55 0 
[0 10 1] Umm^fiK ^5 0$iJffllg|5?r«feTV^?.SiJ 

TO7 0 (01 (a) mM) t^^mmm^mmi5 1 

;|:/rLT/^y7r^^rUg|5 5 0(cm^nSo ^y^m 

^4 7f)-'!bXtj-$nrcij'yyhimi. ^^y^r^tugp 

5 0tcm$nfcWs^tc»-:3'V^T, /Vy77^^'; 

[0 10 2] ^^u 5 zKBW.-^rifcti'yyhimt. m 

ffllg^O (01 (a) « *^e.SlJffl)ffl^«l&iBS5 1 

[0 10 3] ms^mmLx. ±x&Lrcuosmmwm 

n^mm^n^. a/dsmp 4 0 tifivwiit^ 1 
^mm^n. mz^m^mm^n. mi 5i^mMm 

rc. mn (n a 1 ~ 1 6 OSS) ^«^i^«?lT^«JS 



(9) 2 0 0 1 - 2 2 3 3 5 0 
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zf. mn (nBi~i 6(omm) ^n^^mmcm^ 
mn ( n 1 ~ 1 6 (omm mMmm^mcm^t^ 

[0 10 4] t-f. 7j<¥|HlW^^;l/XHDtJ;oTia^^ 

n57j<¥7^ y^ymmicx^ mmn 7 0 A^m^ 
^o$iMt^^^*gP6 otc«,f&-r?.o ^ggpeoa. c 

©SiJ»fl^tc j: o T. ^ n iTSiRfflff ^E.« 2 5 (c^f 51 
70 R Wn ^mm^o m n fT)iJi?fflfl^SE-1S 2 5 t 

^i-y^nsc ^nff<D)tm^j^«?i o©^ffl«E^'^ 
-hicmx^^^^^mtimh^yi^T.^ 2 nmnm 
^mms 1 tmmmms 0 t(Dmicmm-^Mc 
mnnnitm^mm^i oco^^icmm-^nx^^^m^ 

3 oo=&^tcf§^-r?.o 

[0105]^ (n-1) n(D^mMmm=?i oa>6© 

=l^tii«MfB€lca^v^ft * > hfitsb^^ -y ^HISS 4 7 tc 

20 umnxi^^^m-^Kii. fTS#?fs^RWn (Dm^ic^ 

tCcfcoT. 7>y9^i]ES4 7^c«^f^nTv^§*'^y^^l 

[0 10 6] mnno^ytmm^m^i on^^^cmm-^ 
nx\.^^imm^mKi;s.i^rzmmm^mj&tm 

v^yi^T.^ 3 5 hnmmi^K. l^mWMm^tcjsscfc 
7:^^^-«E^f^*«■r§o i:nB©7:^^i^■mEM 

30 ^£D^n-?"n{i. t.^h^yv'x^'s 5tc^jS-r?.A/ 
DSMM O£D■9-y7;^/4-^-;^K0S§$M i 

[0 10 7] %m^\>i mniimRm\mumz 5 

;i/ffl^^*&BBi^ 4 4 K^yfmr&m^ s H^m-r 

"yyi^T.^ Aztf^-^y-^n. n^&r^^'7'^y'^ (ny 
x'yf) A3(D^^\z7i-ri^^mB{mmyzri\^^p^ 

mvvy^JT.^ AZiS^ty-^^. ^^^i^v^ (ayy'y 
■9-) Asn^'^m-^yz^ji^LtcTi-u^mzm^^t^- 

[0 10 8] ^yfmmm^sEnm^^. mm^i 

y hm^^mms zKmm-^rix^-^mnn(Dv^y 
h hv>5>~x^? 2 3©#^A^~2}-y^n?><, mn'i7(D^m 
^mm^i Q(D^^icmm^rixh^^immm\ 

50 m L^^^fcm n ^(DytmMmm^ 1 0 a. u ^ y 



n 

[0 10 9] $ijfflig|5 7 oa. ±m<D7ii^y^y^ym 

zictmLri^rc±i^y\-m. f^t)-^. ^ (n-i) 

;iiiiti^^7.5 3\cii\t}-^nrz^ti'yyhmi>t. m (n- /o 
1) nmm^mmi'i o^n^m-^^o^Ti^^mm 

[0 110] $ijffllgl5 7 Ort<D^a-y^*-t7y^A^ 7j<¥ 
7^ y ^"fflf^ *'i|l7 b fcmmitmm T 1 tcfev^ 
TA'i'yi-^ifi^-rSo $iW7oa, ^(Dij^yhn 

A y h Mft^EIS 4 9 L T§ ^ -y ^ HIES 4 

7t#±^-r§o sfc. ©jfflig[5 7 orttDawufg^Higs 
t^ii^^t^mmnmm r v oa^ ±m 

M(oiimvisrft^mmiimmmm^^^-r?>o mmn 20 
Eji# R V It. mmnEm^mw.m 4 s ^itLr^tt 

BfgiJT* S-ei!<o S-^«E«^RVa. -SO 

[0 111] ^nff<o5t«ig^«?i otcga^nri/^ 

{M^tcfS UfcWE I *^ 5]:b«?t§ 4 6 Km^-^n 30 

[0 112] mm4 6^t. mmmEi9^RW(Dmtm 

!£ I (Dtf i^ttlSb. «E I OliAWmffifl^R VCD 
{Ii:3SMLrc^;ilT\ >[tjS-r§7>y^llll^4 7tc$iJffli»i 

[0 113] 7>y^lilSS4 7a. ^-^/yhM-^tt^iHH 

4 9^ftLrm^-$n^^'yyhim(D:^^yhm^. 
mm 4 6 ?) sijfP»mB^*Htt-ii&? n/cBti^Tfsjt-r 

5„ ^-y^0ES4 7{c{S#$nfc*'>yhm. ^ntT 

cD^tm^m^? 1 0 icmm-^nrcm^wMcom^'fiy^ 40 

So 

[0 114] mtfig5K^LmgiJT2 lc4oV^Tttfi? 

f§4 6*^7>y^ie]gS4 iicmmmm^^thtit^t. 
7 >y ^lass 4 7 jbHSif T § * > h ^il^ii:tg^e5/J^^ < % 

So C(Di]t7yHmi. M0SS@#:31»*?1 0 0*^' 
aM»#ffl CD HI*Mfi*? 1? S ii^. f 0 ^ a'Bf 1. ^Rfe 

mMTi Kfc'i/^TJ:tKg§4 6;6^^-yf-lHlK4 7 icSOfflf) 



!|f ffi 2 0 0 1 - 2 2 3 3 5 0 

sftsft*? 1 0 o*^aiifflftffl<D@<*ji««?-e^s 

ii^. ^ i^BJ! S V ^Rfe^a-r r ^ ybffi ^ ^ S o 
[0 1 15] CcDtt. 7j<^[Wlffl;1;l/XHDfCj;-3Ti^£D 

7i<¥:77y+y^igF^AW$nT> m (n + i) ItM 
^ 1 o(D^^\cmm-^nrcm^mMmKm\^rci]^yh 

m (xv'^^Hijfix-^) *^~§5'-yf-@£S4 7*^?.^^y 
7r^^Ug|55 0^aj;'32nSo ucDti, §m (n + 

1) nytmmwim=?ioicmm-^nrcm^wM<DmKi& 

So 

[0 116] imm^(D7'i^^ivm^ iTi^^mm'f 

[0 117] m^x^^^nf'i^^/mi^T-^i^i. m 
t/cti. ^i 67t«^ 

oTffsnsc 

[0 118] I'y^f-WX^SfflOri^^^biB^T- 

^-;i/F^jiais-rso mtfs mi. 2. 5. 
9. 10. 1 3is^u\ A^n^mm^n^miy^- 
jvYnyem^i^M^ntL. ms. 4, 7. 8. IK 

12, 1 Sfccfctf 1 6)t«S«!^?fT^S2 7-r-;l/K 

x-^f^t#S<:i:*'«-etSo 
[0 119] li53iPi?lt^affl£DTi>^^?;Hlf^r-^% 

3iS^S. 7tm^^^*?^JcD73[R]t l/4tcP^§|l/^/c:r 

i^^;l/iB^x-^f^ffSl^tca, (1) mu 

2. 9*5<fetfi ojtws^si^m (2) ^3, 4, 1 1 
*3j;tf 1 z^n^mm^n. o) ^5, 1 3isi:xf 

1 4 7t«g^*^^T. tfca. (4) ^7. 8. 1 5 $3 J; 
til 67t«^^^*?ff^S^t-Sc:i;*^t:-§So a^b 

[0 12 0] i^ic, ^ 1 (Dmm.m(Dmm\\ci:.^uos 

§U@ft:^#*?tCOl/^Tia 6 ^fflV^TlJiB^-r So 
[0 12 1] 06 a. *g}^0IJKJ;SMOSiU@|*ffl« 

1 0 0 at33v^T)t«Si^*? 1 0 tc#K?nsx 

^-yg^>'^'~IIlESgP2 0<D-i^J:&^-r^fBlllgSH-?:~$)So 

[0 12 2] ia]iiic^b/cj;9ic. uosmmwrntm 
? 1 0 0 a tfc'v>Ta. nMME.^mm3 1 ti\ 

^mmj-'^ 1 2 © 1 tf fttc c cDt^W^^^? It 1 2 lc?{} 
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MO^Mo ssHftjffi*? 1 0 0 tm^r^^^o 

[0 12 3] cntcib. UQSmmWmmmi-l OOa 

\cmLmm^m<Do%X'mmi (a) sfttiiaztc 

^tfcfcOlCOV^Ta> lai (a) SfctiSZT-fflV^iTc 
[0 12 4] MOSSJ@|*fflf»*?l OOatt, 

\mm3 0 i:«M«ji«*aBa^3 1 t-^^mt^xmrn 

[0 12 5] Lf)^Lrj:i}^^. uosmmwmmm^io 

0 a (om^mim i (ommmo^uo smmwmmm^ 

[0 12 6] ^ 1 (o^mmmmmmici^^^u 

[0 12 7] 07a. *Sff$#IJlCj;?,MO SSmftjffi 

1 0 0 b ^c^3v^T^«sil«^ i o »c#is^?n?.x 
[0 12 8] iwi0tc,T^tfcj;dtc. uosmmwmm 

? 1 0 0 b^i:fcv^T^i:^ 1 ictTjlJR 

fflh9yv'X^2 2A^Sg!?n. ffi^fflf-^y>>'7;^2 

1 mTMMmV'yyi/X^ 2 2 tf±l;^]ffl«^ll3 Ot<D 

o^JM^a, ^ 1 oii)i0ijoMo smmwmmm^ i o 

OtPliT-feSc 

[0 12 9] C<D/ci6. MOS§^[ai*}i{«?l 0 0 a 
toV^Tt*> X-r-yf->'^"[eIg&g|5 2 O<D^tf(HlSS0« 

TnLrcmfmmnv^vmcmi (a) sfcaH2ic^ 

Lfcfe©t■^V^Ta. Ell (a) tfcaS2t-ffll/^fc:?f 

[0 13 0] uosmmi^mmm^fioohmmw 
a, m 1 oiiMoMo smmi^mmm^f i o o itii^ 

[0 13 1] mi(ommm(D^Km(DmmmKi^ 

[0 13 2] H8 (a) ti. ^^MCcfcSMOSSH 
1 0 0 c {c:j3V^T)te«^^^? 1 0 
n^X-f -y^y^^'0£SgP2 0 a cD-M^asSWfC/i^-r^ 

[0 13 3] mmic^^Lfc^oic. MO smmwMim 

?1 0 0 ctCfcV^Ttt. l-3£DX-l''yg^y^~0ESg|3 2 0 
a*^tB:^fflbvy5^'X^2 K tfa?/?fflh^yv'"X^?2 
2. U-b-y h h-7>'v'X^2 343<ttfe3Mffll-^ys^"X 



(11) #M2 0 0 1-2 2 3 3 5 0 
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tTic«ioTi*-fosaia$nTv>Sc sfc, is3Mfl^« 
*&saifi 3 3 i}\ mMt^m^no) i m^c c (D^mmm 

[013 4] §i!g3Mfflh7>i^X:5f 2 4 a. ^fSTt 

1 0 ttamh^yjx^ 2 1 ticmm^n 

TV>?.o cnP.(De}Mfflh7y$^X^2 4©$lJ«^^ 

[0 13 5] l55Mfflh7yi^X^2 4(D^>Jf{i. m^iS 
MOS b^>5^X^A>5*«„ e3Mm^mgS«i3 3(D 

[0 13 6] ^lisMft^tt-mi? 3 3 a. lg3£D^a§|5 

«ii&Beii 3 3 tcms<o ^ -1' 5 :^ ^'xiiMimm 

fj^t?>o mi (a) tSUft^agPe Otis lg3(D^* 

[0 13 7] m3(D^agP£Di)f^^SlJffll-r§m3(DSlJfflI 
g^A«^n§o HI (a) t/1^bfcMg|5 7 0a. ^ 

3 (Dum^^m^^ c tti^x^^. 
[0 13 8] ±y&LrMmm£. uosmmwmmm 
? 1 0 0 c mmi. w, 1 nummnuo mmwrn^^ 

[0 13 9] cKDfcfe. uosmmwrn.^^!- 1 0 0 c 

tCOO^ra. X-r>yf->'^^IiISSg|52 0 a<D^ffi|Hl!i||a% 

«BS6^{cig8 (a) (c.T^b. ffi(D®m<7)H?x^tPis-r 

JO 5c H8 (a) lC/TNL/c«j3)cS|5©-5-t3-C-KtIl 1 

(a) t/ctt0 2(C^NL./ct>O(COt.^Ta. X-f-y^^y 
^~05SgR2O a^^V^THl (a) t TctiH 2 TfflV^fc 

[0 14 0] mmmv^y'J7.^2A\zm:m%m}m^ 
^nsi;, iite5Mfflh7>i^XiSf2 4*^:t>^n. 

mtimh'yy'yx^z iwsijffiis^ (^-h) tcm? 

[0 14 1] fmmh^yi^X'^ 2 4icm^^nmm 
40 \m\t. 7m7^y^ymfmnpf\'&mm. 
ff. n&t^'im^Rm h ^>i>'x^ 2 2 Kffswfflfl^ 

[0 14 2] MO ssuHi^afi*? 10 0c nmmt. 

IHiMffl h5>S^X^ 2 4 tMf 5»{t^^t. ^ 1 

wcoMo ssh™^*? 1 0 0 tnmx^-^o htc 

[0 14 3] mi(DMmm<D^\m(omm\\^ii 
5Mos§yHftaf«^?icov^TBi8 (b) ^m^^xm 

50 [0 1 4 4] 08 (b) a. imWymKi^^UOSm.n 
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wmm^?- 1 0 0 d K^\^^xfmmm^ i o 

[0 14 5] mm\z.7r^hrcii^\c. uosmw^m^mm. 
? 1 0 0 d tcfci.>T«. nmms.'mmid, i ^c^TSs? 

1 tiiTStRffl h^>'v'"x^ 2 2 }l\i!^timm^m2, o 

K(cS/^^nTV^§o ffSiRfflfl^BBI52 sa. 

(oi^mii. 08 (a) ic^sLtcMo smmwmmm^ 

1 0 0 c i:|il«T'fe§o 

[0 14 6] C«fci6> MOSSilllfta^*? 1 OOd 
^COV^Ta. X^-y^>^^'0SggP2 0 d cD^fffiSSSE^ 

«Bswtciii8 (b) ic/T^bs ■ftosmoH^^^BSt- 
0 8 (b) ic7rsLrcmimm(Do^xwucm8 

(a) lC^b;^ctOfCOV^Ta, 08 (a) T'fflV^fc?? 

[0 14 7] MOSS@#:ffl#«?l OOdmmW 
0 8 ( a ) fC^s UfcM 0 S SS^ilca^^?^ 10 0c 20 

[0 14 8] m^. mz(D-mmm\ti^^uosmMWW^ 

fiSl^tc-ov^T. |il9*3cJ;t>'iI 1 o^fflv^TSJB^'TSo 
[0 14 9] ll|9ti. gi2C0|ISg1?iJlC<fc§MOSSU@f* 

[0 1 5 0] Ell oa, ia9tC^LfcM0SS@^*afiK 

2 0 0 fcfc'v>Tj^«igj^5*? 1 0 t^ts^nsx-r 

7f-y^~[i]iisgi5 2 0 (D-m^w^mc^stmim^mx- 

[0 15 1] m2(ommmic^^MosmmwWiim'? 

20 on. (i) 7t«^j^ll7?iJ 1 lcD2?iJStC. cm 
2?iJ©)^m^^«?^J 1 1 <D¥ffi^I±©F^tctii:f3ffl{t-§- 
«3 0*M ^-roiHiS^tlTi/^SjiS. 
^Jl l<D2?njfttC. (in5 2^J<DJt«^^*?^Jl lO 

¥ffi^I±0^tc«?i«Eftii^SHS3 1 *^ 1 *-roiHlS:^ 
nrv^^^S. (iii) l*Otti^ffl{g^,^|3 Ot lf@-fo 
A/Dg^gM 0AW$nTV>5;S. fc<fcy\ (iv) 
1 *£Dm;^fflfBTOa 3 0 1 mt-oMM h ^ yJT.^ 
3 5 (MM V 7 yi^T.^ 3 5 icov^TtiEl 4 msd 40 

ig^nTi/^s^ST\ ^i(Diia6fijoMoss@^*a#* 

?i 0 0i:M*So 
[0 15 2] ifBBS^ 2?aj<D^«^g|«??«J 1 1 <D¥ffiM 

^OMOS§yB#afi*?2 0 0fi:fcv^TS> ffl:^fflffl 

^§15 3 0 fm-MBimmms 1 m^s^ws^^ 
ffi««&ElS3 1 ta. pi;^«si^^??ijPE§icjfMi-§ 

[0 15 3] ±iH(i) ~(iv)©§^;&Kt,^fcMiSg 1 50 
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(D^mmnu 0 s gyeiftjiii*? 1 0 0 1 mm.xh d . 

^oiiff^j^ 1 ©HiSSfi^JcOMO SSHftJIft*^ 1 0 0 

[0 15 4] CCDfci6, M0SiU|ll#ffl««?2 0 Ot 
■QVTa. 09$fcti|gi 0fc^trc®FM^1-O@R'T© 

BI^«r=tliiS1-5o gl9$;fettE|i otc^t/t^^S^cD 
^"^xmmi (a) $;^ca0 2tcS^L;rct©tC'Ot/>T 

01 (a) ^rc\±m2xm^rz.^^tn\:>^^n:\^ 

LX^nmm^'^'^t^o MOSSHI*li#*?200 
[0 15 5] :kK. ^2(0^«<DSJg^lJtj;?.MOS 

SHf^a^^^tcov^TS 1 1 ^m^'^xmrnt^o 

[0 15 6] 01 Hi, *^J^^JlCj:5M0SS@#jf 
m=?2 0 0 a tfcV^TJtWS^*? 1 ofc^ss^ns 
X-r>y^;/;}^|5Il^gl3 2 0(D-^»II1SWIC^1-^«I1!S§ 

0T-fc?.. 

[0 15 7] mmi^^^Lrc^oK. uosmmwrnrnm 
? 2 0 0 atc*3v>T«, nmnEmmms 1 
s^«?tT<o 1 nmioKDytmm.mm^mcB'DX 1 * 

•foSEiS^nTV^So <l(Di^iiJi,mt. 09tecfct>'01 0 

^m^^xmmLrcm2(Dmmm(OMo smmwrnrnm"?- 

2 0 0i:|S|«T?*So 

[0 15 8] CCDtcib. MOSSaftaft«^2 0 0 a 
KOV^Ta. X^>y9^y^'0KgP2 OO^iilflISS0^fi? 
BSfi^tcgll nc^t. fficD®mcDlll^^*-BSt?>c 01 

1 K^sLfciifigs^o^ -feT-rocs 9 ttdm 1 0 jc/Ts 

bfefeOtoiz-'Ta, 09Sfca01 OT*fflv>/-c?fF^i: 
IrI C^?F^^# LT^WlJiK^tfBSI- 5o 

[0 15 9] MO smmwm^m=f2 ooan. latim 
m^ms 0 tnmmEmmts 1 t^^^m-^^xmrn 

[0 160] ht^x^r^if^. Mosmw\wmm^2o 
0 a<Dm\f^w\i.'^2<Dmmm(DMQ ^mmwrnm^^ 

[0 16 1] 0^«r*iiiS-r5A^ m2(Dnmm(o 

M0SS@f*«ft*?2 0 OtCOl/^Tt. 08 (a) S 
/c«08 (b) ^SrfflV^TiiHj^L^cMO S§!J@l#a»*? 
lOOc. 1 0 0 d i:|p]flltc. X^'y^>^'"|filESgI5 2 0 

X^^2 2. U-tr-y h h^^i^'X^ 2 3*5j;y|KMffi h5 
y-::>'X^ 2 4<Dfi-4ffl(D h^yS^'X^^^fflO^TtBijIcTS 

[0 16 2] cne. 4ffl© h^yv^X^^ffl(/^T 1 {iO 
X^<y^>^7"lHlSSg|5^«fi)tbrcji^©MO s 
^?2 0 oa. KKKJPj^LfcMO S§yg|#:lifi*? 1 0 

oc. \oodtnmKLxmf^^^ctij^x%^o 
[0 16 3] m3©^MiJt<fc§Mosgyia#a 

<ft*^ii:oi/^T0 1 2^fflt/^T§^B^-ri>c 
[0 1 6 4] 01 2a. ^3©S«tCJ;i.M0S§ySl 
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M 0 s mmwrnrnm^ i o o tcjtJSiKM s o . fey -< ;i/ 

[0 16 5] HI ZTnLTc^mi^mR 1 ^ 

10. nmmimnmzs. u-b>y hm^mESSa 
[0 1 6 6] 01 zK^LfzJi^oic. Mosmmi^mm 

[0 16 7] 7* h^V^-H7b^^^§«@cOJt«^ 

mm=? 1 0 1 tcii*f--5> LiEB^nrv^ 
§0 fc^~b. 01 2tc$3t/>Ta if@07tfl:^j^5*?i 0 

[0 16 8] oa> p§y'i7i;n 

* SMI ob^j^j5)c-r§ci:t<j;t3Tj^^^n^cato3i 20 

[0 16 9] ^iJ;lti»fbM*^&*5««*6ii)l3*\ 

ytn^mm=?' 1 0 *^'m^$nTv^sij(D¥»ft»« 1 m 

[0 17 0] MOS§IHf*jf^*?l OOtCOV^TCHi 
b7yi^X^5?2 2. #U-fe'y h h9y^^X^5'2 3s ^ff 

^tRfflfi^ia^il2 5. §iil:^fflffl^lS3 0. iO 
«*&iES3 1 fcJ;tf#U-b-y hft^mSBfeSS 2*^. it 
MI6e«3C0±7atcBaiS^nTl/^§o HI 2lc*3V>T 

1 *OffgJi?fflfS^iBS 2 5 t 1 *CD U -b -y h «^ 
#^,f&iE«l3 2 i;*^^^Tl/^§o iinS>ff^S?fflfl^iail 
2 5fcJ;tf';-fr'y bM^«iii&BBiii3 2^n^n<DSffitc 

[0 17 1] MOS§!Jlif*jt»^?l OO^COV^TCDB^ 
g|54 0. /^y77;^^U§|55 0. ^SgP 6 0 *5 j; U' W 40 

gP7 0 ^ai^as 1 <Dms®pificffM^nTi.^§„ 

[0 17 2] 0tiy|.©«SycT«©^ 

mif^nri^^. ^mmmon. %mmmm=?i 

[0 17 3] ^iSMliS Oa. 771/5::^ ^7 A. 

^R»Si^s cn5>0#S0 2fflJX±5b^5.^?i-&^lf 

mtmm(o^^m^t^m3^'^iD'^rz§'m^m»mmK so 
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[0 17 4] TtMMs 0 t^oT (^mw&m 1 fflij) 
e 3 1 1 < 4 ^ rctiia^$nTv^*v>m^ 

[0 17 5] TOkMs 2*^ Mpgps i^frLxmm 

mwrntLxi^mm-^n^. msimszK-fyi— 

[0 17 6] WkJlS 2 a, 19Jx.tf7;i- b Vm 

<o-mmmm-^7.\iy^- ha^©^jst<fcoTmii(Djf 

2 ic^fljf 5 d i: fc J; o T0fig$n§o 

[0 17 7] fey-i-^i/^frwa 5A\ ^fflftus 20 

±lCjgfig$nTV>So <l(Dfe7^•;^^7^^8 5ti. * 

l'i:LT(±. 3 life i^. ») %^Dfe7^;^^^7^ 
'T, *5<J:tfs V^t)f3)5^ife^f-f':/<Dfe7^;l'^'7bl'*^ 

[0 17 8] ^m.mi^ 1 o^n^n(D±^fc i {g-r 
mafeofe7^';i/^*w^nTv^§o *^ss^jfc 

^5V^T«s ^fetDfey-f^l/^^a 6Ri;> lSfei73fe7^';i' 

^ 8 6 G «fe©fe7 ^ 8 6 B t A^ipMOlBg-e 
BB^^nxV^So t"^*?*., Sfecofe7f ^b^B 6 GO 
*t*^P.iS:Sfe7^';U^?iJi:s #feO&7-i'/l/^ 8 6 R i: 
Wfe^jfeyi-;!/^ 8 6 B i:*^^S£EB$nfcfe7^';l/ 
^f3?iJi:!b^3^aiJ:@EH$nTi/^5o tWlRlT-mst, iSfe 
(Dfe7^;l'^f 8 6 GcD^^*^P.;S:?.fe7^';^^^f i;, 9!pfe 
cDfe7'f;l/^8 6 Ri:Wfe«0fe7-</l'^f 8 6 B tt'^^S. 
(ciHH^n/cfe7^';l'^'Rfc;b^5iSt}fM$nTi/^§c 

[0 1 7 9] 01 3 (a) {i, *^fi^i^^lJTffiffl^nTV^ 
§fe7-i';l/^f7H' 8 5tC^3lt5fe7^';l/^fOSa?iJftfll 
^^•fo 0ft'©7;l'77'^'y hR> Gs Bti, ■fi!>«?(Dfe 
7i';V^'(D&^«LTl/^§. C(73i:(Dfe7i';b^7 W 
8 5a3Jgfe^(Dfe7^';U^7U-Y-Pfeiio 

[0 18 0] 75;$5o HI zKish^rit. m^n&y^jv 

^8 6 RtWfe©fe7'i';^^8 6 B tif^^^r^^-^^o 
[0 18 1] fe7-i';l'^7W8 5lt. &mi. 7:t h 
UV^'*^7^'ffi^073ffitj;or. PjTgfe©imfeU< 

[0 18 2] mZ(Dm5im8 8ti\ fe7 ^' 71/^7 W 
8 5±tffM$tlTl/^S<, ll2 0¥iB{l:Bi8 Sa. 

<t -3 TFiraoi? ^ K MflJ-r c i; J; -r. TffM 2 n 

[0 18 3] •^-<^xnuyX7U^9 0ti\ mznwm 
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$nTv>§„ -r^i^uuyXQ Hi. ^u^mm^i 0 

[0 18 4] tine.ov-i'i^DpyXQ 1 li. m^if. 
minmtmis. i . s ~ 2 . 0 coMw^ag (7 >a- h i^i^x 

[0 18 5] m^sLrcMosmmwmmm^z 1 oa. 
^M^8 o%#LTv^5cDT% mmMm^ioin 

[0 18 6] 3m-&^(D^y ^ ^V^TU^lci^^ 

Ts v^fcf3>i.ffie^©fe7-i';l/^frw^fflt/^5c:i;t, 

iife?soe7^';i'^rL/-rti^ m^i£V\) m 20 

(G) . '>7y (Cy) *5j;i:/lt (Ye) £D#fe7i';l' 

(ii)^ (Ye) . (Cy) ^^Zf-^'Hy^' 

(Mg) ©§fe7^;b^s (iii) i^7> (Cy) . ,m 
(G) . M (Ye) *5<};t>'v-{r-y^" (Mg) CD^feyf 

[0 1 8 7] 0 1 3 (b) -0 1 3 (e) (is V^t>t*5 

[0 1 8 8] lai 3 (b) ti±fH(i) Offifi^^ycDfe 
7f >'l'^7W8 7 a{c&f^^y^;l^mmi±m<D 30 

-m^^^t^mmxsb*:). mis (c) «±ta(ii)«ffi 

fe^^7'Ofe7'i';b^7U^8 7 bfct5tj-?,fe7^';l/^ 
©S?iJf±«<D-»T;-r¥ffigl-r$.§c 013 (d) « 
±l3(iii) Ol'ife^'l'7'067-f;l'^?7W8 7 ct*3 

013 (e) fi±fB(iii) m^^^^o^y ^ ^\'^r 

W8 7 dlCfctti.fe7^';l/^f£DiBM±«Offl(D-^lJ^ 
^■r¥ffi0"efe?>o 013 (b) ~0 1 3 (e) CD^n 
^■nfc43l/^Tt. 0ct5O7;l'77'^-y hG. Cy. Y 

LTV^So 0ct'©7;l'7r^-y hG. Cy. Ye, Mg 
ti, •^i'{?(Dfe7'l';l'^<Dfe%«LTV^So 
[0 18 9] ±SEL/c:3lSfe?^«/-cSffie^f-r7'<D67 

^;l/^?7 W*^ 1 ©^fififiajJXi^o^fifst^Jfc L < itm 

ti 0 s mmwwm'f-^m^ ^ t 

So 

[0 19 0] m&Bm^^n-7^^ti]yyX7\y^it. 
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TtiSKMfc <fc t;v-r n p y X7 W ^KiJ S c i: *W 

[0 19 1] emmmm(DMo smmi^mmm'f^'m 

^^fe. *ffl±tt, )t3iiiM*3j;t>'v-ri'aUyX7U 

[0 19 2] cni^r'KmmLrzmmmtrcit^<om 

[0 19 3] ^M<0)t«^J^«?^Ii«-rP.LgBBb 

[0 19 4] Ltcfj^-^r. ytn^mmi'mozmic 1 m 

[0 19 5] ^(Dt^s ^\(DMmmh^^^t'^2<Dm. 
ymmmi-n<Dmk<o 1 / z tc^T^-^s c tis^x^ 

5o f^fe-S. A/D^SS!gP(^i^|!f^i«*0 1/2fC{g 

[0 19 6] ^cDlSatUT. 7t«^^t^?0^aW» 

[0 1 9 7] ftfiSfiajSfcti^O^Jg^JtCcfcSMO 
[0 19 8] 

[01] 01 (a) li. mi(DnmmKi^^uosmm 
wmim^mn^mic^^t^^mxh^. 01 (b) 
a. x^y^yvm^^w 1 m^^^tu^mxh^o 

[0 2 ] lg 1 ©HjIW^c J; i. m 0 s mmWMm^icis 

i^^x^nMrnm^icim-^n^x-r^i^ym^^w- 
m^mmmKmtmmmi^mx&?>o 
[0 3 ] m o^fisfiajtc J; 5 M o s mmwmmm^^m 

^ yf-y^m^^tcDvmmm<o-m^^^tmmmx& 

So 

[0 4] ^l©^ffi^JtJ;;SM0S§!J|a^*ji{i*7ti:fc 
ij-§A/DSMPOlf@. *5j;t>\ /^v7r^*Ug|5© 

-gi5^^N-r«0T-fe§<, 
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[H 5 ] ig 1 t J; ?. M 0 s mmwmm.i-nm 

[0 6 ] s 1 (Dmmm<Dmm]K ct s m o s sy@i*jtfig 

mil mi<Dmmm(Dm(D^mmicj^^uosmmw 

[El 8] 08 (a) mKommmomKimmmm 

m^mT&^. ma (b) a. m inmmm<D^ici&(o 
mm\^ J; ?, M 0 s §u@ftjifi^?tc*3i/^T 

[0 9] m2O^»J^cJ;§M0S§U@i*ji{t*?^^i 
[010] ^2<DS»JlJ:cfc5M0S^H<*a#*?tC 

[011] S2<D^SE{^J(D^ff^^iJlCj;;5MOSia@^*Ji 

IiISSg|5cD-«^iJ^ W W t ^^■r ^ffl|lISS0 T'fe 5 o 
[0 1 2 ] §1 3 (DMmm\^ ct § M 0 S 



(15) #P2 0 0 1-2 2 3 3 5 0 

28 

[01 3] 01 3 (a) tt3Jifel^<Dfe7^;V^?7Ui' 

t). 013 (b). 013(c). 013(d) fc<J;y' 
013 ie) It. ^n^n. ffife^^-/«fe7^;l'^^7 

^'-l'^cfe^t§fe7-f;^^<DBaM±^i^o-^!J^/T^■r¥ffi0 
m^<r>Mm^\ 

l-¥»ftSfe 1 0-5^«^^*?. 11 -T^^ 

\ 20.20a 

-X-r-y^^y^lilESgP. 2 l-HJti;SI--7>i>'X^. 
2 2-fTS«fflh'7yv'X^. 2 3-U^-y h 

S?fflM^BB*lv so-Hi;^)^^^ 3 i-«!i«il 
maSSI. 3 2 - U -tr <y hffi^^*&IB«i. 3 3 -Ie 

mm^mm^s 4o-a/d^mi5> 4i--9-> 

i)-) , 4 S-'A/DHVA-^f, 4 6--J:tl3i§§. 4 
5 0--'Vy7r^*Ug|5s 6 0'-- 

^agp. 7 o-$ijffiigi5, sQ-mmm. 8 5. 

20 8 7 a. 8 7 b. 8 7 8 7 d 

8 6R-*fe<D&7i';P^'. 8 6 B-WfeOfe7'i' 
9 0-v-r^nUyX7W. 9 1 •••■=<'-(' 
Pp>X. 1 00. 1 00 a. 100b. 100c. 
lOOd. 200. 200 a. 2 1 0-MO SSHftS 
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